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28,540 HOURS’ 
.. «WEAR 











These pictures of Stickle Drilling Com- 


pany’s No. 2 rig were taken on location 
south of Palco, Kansas. Engines are lu- 
bricated with Texaco Ursa Oil X®*® — 


one of the famous Texaco Ursa Oil series. 
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Stickle Drilling Company, Tulsa, Oklahoma, has long 
been getting outstanding performance from Diesels 
lubricated with Texaco Ursa Oil. Typical are the three 
Caterpillar Diesels operating the No. 2 drilling rig. 
These were taken down for inspection after 28,540 
hours of operation, and the following report gives 
the story: 

“We found that Texaco Ursa Oil had kept these 
engines ideally clean. Measured wear was under one- 
thousandth of an inch. Since then, the engines have 
been back in operation for over 10,000 additional 


hours without any down time.” 





You can get similar fine performance by using the 
recommended member of the famous Jexaco Ursa 














Oil series — a complete line of lubricating oils for 


Diesel, gas and dual-fuel engines. Whatever the type, 
size or speed of your engines, their operating con- 
ditions or fuel used, there is a Texaco Ursa Oil to 
assure clean, efficient performance with minimum 
maintenance costs and fuel consumption. The Texaco 
Ursa Oil series is approved by leading engine builders 
and preferred by operators everywhere. 

A Texaco Lubrication Engineer will gladly give 
you full information. Just call the nearest of the more 
than 2,000 Texaco Distributing Plants in the 48 States, 
or write The Texas Company, 135 East 42nd Street, 


New York 17, N. Y. 











URSA OILS ins custo exc 
| AND DUAL-FUEL ENGINES 


it costs little to-— 
' GIVE YOUR DIESELS THE 


Combination of chrome faced surface and serrations provide lubri- 


Serrated face de 
sign doubles the 
effective chrome 
thickness and 
gives side sup- 
port te the 
chrome —reduc- 
ing shearing 
effect and assur- 
ing a stronger, 


cation retention during first stage period, reducing initial wear. 


Pt 


Backing of Cook 
Graphitic Iron 
continues the 
excellent lubri- 
cation retention 
characteristics 
and wear-resist- 
ant qualities of 
the ring in latter 
stages of ring 


longer - lasting a 7 4 life. 
bond ef chrome ‘ 
to the ring. 








Cross-sectional view of a typical 
Cook 101-P Chrome Faced Ring. 





ALL THE FEATURES OF A CUSTOM-BUILT PISTON RING 
have been incorporated into the design of Cook 
Chrome Faced Rings to give you better service, less 
cylinder wear and longer life. Yet—they cost no more 
than ordinary chrome rings! 

It pays to specify Cook Chrome Faced Rings whenever 
chrome-plated rings are required. They'll rapidly pay 
for themselves through savings in maintenance and 
operating expense. 

Our field engineers will be glad to show you where 
and how Cook Chrome Faced Rings can be used to 
best advantage in your own engines. Call them in. For 
full information, just fill out the coupon below. 


C. LEE COOK MFG. CO., INCORPORATED 
Dept. 2, Louisville 3, Ky. 


C) Please send me more information about Cook Chrome ! 
Faced Rings. yo £4. 
(] Please have a Cook Field Engineer call. 


PISTON RINGS ™ 
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Name Title 
Company . 
. SEALING PRESSURES SINCE 1888 
Street 
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No other piston ring material 
offers the unique combination 
of advantages found in 


the new high-strength, heat-treated, 
resilient, long-wearing alloy by 


Sealed Power 


Cyclan’s strength approaches that of steel. Cyclan’s resilience’ 
and life-expectancy exceed those of cast iron. Cyclan equals the 
desirable bearing characteristics of cast iron. Cyclan retains all 
of these unique physical properties under extreme operating 
heat. 

Cyclan piston rings will not break in super-charged engines. 
Gaps in Cyclan rings will not change. Cyclan rings have ex- 
traordinarily high impact value for shock resistance. They 
retain their resilience even after considerable distortion. 


Cyclan may be chrome-plated 


Cyclan piston rings are available for original equipment in 
heavy duty engines, with or without chrome plating. Chrome, 
of course, adds to wearing quality, but Cyclan’s exceptional 
properties are such that it functions very efficiently without 
chrome plating. Some Cyclan sets are available for replace- 
ment use now. Others will follow soon. 


Let our engineers tell you the Cyclan story! 


SEALED POWER CORPORATION, MUSKEGON, MICHIGAN 


= Scaled Power 


PISTON RINGS : PISTONS 
CYLINDER SLEEVES 
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Here’s how MICRO-KLEA 


halves your filter cartridge 
replacement costs 


ITS GRADUATED DENSITY 
IN DEPTH 
frames 
INCREASES CAPACITY FOR DIRT 
ACCUMULATION IN CARTRIDGE 
DOUBLES THE EFFECTIVE 
, CARTRIDGE LIFE. thats tow... 


IT CUTS CARTRIDGE 
REPLACEMENT COSTS 


IN i 


aes rae Pat BRO OS ie, boats 


In effect, every MICRO-KLEAN cartridge provides an 
almost infinite series of screens, ranging from relatively 
coarse on the outside down to 10 microns in the center. 

Because of MICRO-KLEAN’s graduated density, parti- 
cles are trapped throughout the entire depth of the filter 
element, giving it twice the effective life of ordinary 
filter cartridges. Thus cartridge replacement costs are 
cut in half. 

If you’re looking for dependable, effective filtration 
at the lowest possible cost, Cuno’s MICRO-KLEAN is your 
answer. You can get MICRO-KLEAN in densities of 10, 25, 


and 50 microns. M.3.0 


REMEMBER, iF YOU CAN PUMP IT, CUNO CAN FILTER IT 
Pas pig 3 05 ghee 


AUTO-KLEAN (dise-type) « MICRO-KLEAN (fibre cartridge) * FLO-KLEAN (wire-wound) 
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MICRO-KLEAN CUTS 
FUEL FILTRATION 
COSTS 


Fewer Cartridge Changes Necessary 
with MICRO-KLEAN Filters 








Filter cartridge replacement 
costs are generally cut in half 
when you use Cuno’s MICRO- 
KLEAN filters in your Diesel fuel 
systems. MICRO-KLEAN’s grad- 
uated density provides much 
greater capacity for dirt accu- 
mulation within the micronic 
cartridge, which makes it aver- 
age twice the useful life of an 
ordinary filter element. One rail- 
road, testing filters for its locomo- 
tive fuel lines, found that MICRO- 
KLEAN lasted seven times longer 
than any competitive filter. 

And MICRO-KLEAN is unusu- 
ally compact. The cartridge is 
“all filter’, with no space con- 
suming, non-productive struc- 
tural members to offer resistance 
to flow. It will give you full- 
flow filtration in space which 
would limit ordinary filters to 
by-pass service. 

Cuno’s exclusive method of 
felting fibres produces a car- 
tridge of great strength, free 
from channeling or distortion 
and entirely unaffected by mois- 
ture or acids. And changing car- 
tridges can be accomplished in 
a few only nut 
has to be removed. 


seconds one 
Send the coupon today for 
free MICRO-KLEAN bulletin. 4316 


Cuno Engineering Corporation 


Dept. 25'16D, South Vine S$?., Meriden, Conn 
Please send me bulletin on Cuno MICRO-KLEAN 


for Diesel engine protection 
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IDEAL FOR REMOTE LOCATIONS 


These Sylphon Engine Safety 
Controls can save you plenty— 
protect you day and night against 
costly shutdowns, damage or repairs. 
For example, installed on engines 
at remote pumping stations, where 
service men may visit only once a 
day or less, they guard against over- 
heating or failing oil pressure. 





eiRST WITH BELLOWS 


With No. 530 Safety Control, 
if cooling water temperature goes 
above, or lube oil pressure goes 
below the safe point, the engine is 
immediately stopped. Should the 
thermostat assembly develop a leak 
due to accidental injury, the safety 
control immediately trips to the 
shutdown position. No. 530 can be 
supplied with or without valve, 
pressure connection, or alarm 
switch. Adaptable to practically any 
specified conditions. 


No. 539 Safety Control also pro- 
tects against high jacket water 
temperature or low lube oil pres- 
sure. If either condition occurs, it 
sounds an alarm—or shuts off the 
engine. No. 539 is also available 
for temperature or pressure only. 

Both controls are widely used for 
many types of internal combustion 
engines. Rugged ... reliable. 
built for years of economical 
service. For information, write for 
Bulletin RD-817. 


Qamperaturs Controls © Calllows Darices + (Bellows Cssamblles 


FULTON S 


ROBERTSHAW FULTON CONTROLS CO 


YLPHOR 


KNOXVILLE 4. TENN 


Canadian Representatives, Darling Brothers, Meatreal 
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e+. mix well 24 hours a day. Yield: 3 million pounds of rubber a month. 
It takes a 3-story mixer and plenty of power to follow this recipe. Central Rubber 


and Steel have both—the largest Banbury Mixer ever driven by a diesel 
and the power for mixer, lights and motors in their new Fairbanks-Morse 1200 


horsepower Opposed-Piston Diesel. 
Fairbanks-Morse Performance ...so often the answer to Industry’s problemas. 


Fairbanks, Morse & Co., Chicago 5, Illinois. 


FAIRBANKS-MORSE 


a@ name worth remembering when you want the best 





DIESEL AND DUAL FUEL ENGINES © DIESEL LOCOMOTIVES ¢ RAIL CARS # ELECTRICAL MACHINERY 
PUMPS © SCALES * HOME WATER SERVICE EQUIPMENT © FARM MACHINERY * MAGNETOS 
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XF BATTERIES 


For diesel-powered equipment 
No starting headaches, no lost time—on or off the highways— 
when you use Exide XF batteries. They assure quick break- 
away and fast acceleration of engine to firing speed. The Exide 
XF is the best diesel-starting battery that even Exide has ever 
made. The new Exide XF sets a new high standard of economy 
and performance. 


WITH XF BATTERIES YOU GET: 

EXTRA LONG LIFE. Longer than you ever thought possible. 

QUICK BREAKAWAY and fast acceleration of engine to firing speed. 
RUGGED CONSTRUCTION for rough usage in hard service. 

LOW COSTS of operation and maintenance. 


OUTSTANDING FEATURES: 
e New grid alloy « New active material—G.O.X. 


e Lower gravity electrolyte « New dual insulation 


Now, more than ever before 
EXIDE 1S YOUR BEST BATTERY BUY ...AT ANY PRICE 
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Ve’ DELCO-REMY 
A. C. GENERATOR 


(ALTERNATOR) 
150-Ampere Output Capacity 


The new Delco-Remy A.C. generator is the heart of a 12-volt 
A.C.-D.C. electrical system designed specifically for modern Diesel 
buses with fluorescent lighting and extra-heavy electrical loads. 


It cuts in at approximately 550 generator rpm and reaches a 
maximum output of 150 amperes at approximately 1175 rpm. 
RECTIFIER 


The new generator not only supplies alternating current for fluo- 
rescent lighting, but also ample direct current for the heaviest 
electrical loads coupled with lengthy engine-at-idle periods. 

Impressive features of the new generator are its relatively light 
weight, its very high output capacity and its ability to operate 


over a wide range of speeds. 


Specify Delco-Remy electrical equipment on your new buses. 


ou DELCO-REMY 


Division, General Motors Corporation, Anderson, Indiana 


WHEREVER WHEELS TURN OR PROPELLERS SPIN 
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Before You Buy 


JACKET WATER 
TEMPERATURE 
CONTROL 


Investigate 





ENGINE OR COMPRESSOR —"O! warts 


POWERS 3-WAY 
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One ot Many Applications of 


POWERS ACCRITEM REGULATOR and 
FLOWRITE DIAPHRAGM VALVE— 


Compressed Air or Water Operated 


— Provides positive, dependa- 
ble control for large size 3-way 
or 2-way valves. Safety feature 
of hook-up above: failure of air or water pressure allows 





only cooling water to flow through the valve to engine. 


No. 11 Self-Operating TEMPERATURE REGULATORS 





Complete Line of 
Dependable, Time-Tested 
Regulators 


IMPORTANT ADVANTAGES that quickly pay 
back the cost of Powers self-operating 
and pneumatic controls for air compres- 
sors, diesel and gas engines: 


@ Correct jacket water and lube oil 
temperature at all times, regard- 
less of load or seasonal changes. 
Improved lubrication and cylinder 
liner wear. 


Fewer piston ring replacements. 
Saves Labor; increases efficiency. 
Reduces danger of piston seizure. 
Eliminates sludging. 


Lowers fuel and lube oil con- 
sumption. 


Cost of Powers jacket water temperature 
control? About the same as a set of new 
piston rings. Powers regulators are un- 
surpassed for reliability and years of 
trouble free service. 


Have a POWERS Engineer call to study 
your requirements for better jacket water 
temperature control. There’s no obliga- 
tion. Phone or write our nearest office. 
CHICAGO 13, ILLINOIS @ 3819 N. Ashland Ave 
NEW YORK 17, NEW YORK e@ 231 East 46th Street 
LOS ANGELES 5, CALIF @ 1808 West Sth Street 
TORONTO, ONTARIO . 195 Sjading Avenue 
Factory and General Office . Skokie, Ilinois 


(DIG) 


Establishe 
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Provide dependable control for most applications. They're simple, ruggedly 
built, economical and easy to install. Especially suited for air compressors, 
diesel and gas engines. Temperature indicating regulator also available. 


ENGINE OR COMPRESSOR POWERS - 
a a No |! REGULATOR 
/ ‘é ) A with 
J WAY v 


TEMPE REL 
water 



































POWERS INDICATING 
Ne REGULATOR 
REVERSE ACTING 




















POWERS No ti } WAT PEGULAT 


“ ‘THE POWERS REGULATOR CO. .”".". 











...With TYCOL lubricants on hand! 


it pays to buy a “‘Diesel-Designed” Lubricant! ... It takes 
“something more than a motor oil” to counteract excessive 
wear in Diesel engines — and we proved it with Tycol 
Adeltran 40! In this instance, a Diesel engine was operated 
for one year with a competitive oil. An overhaul by the 
manufacturer turned up these conditions: all liners had to be 
replaced as well as piston rings... 2 top compression rings were stuck 
and all rings were gummed up. After the switch to Adeltran (for 
the same operating period) liner wear was negligible . .. filter life 
was considerably extended ... all rings were free and in excellent 
condition... and owner reported an exceptionally clean engine base. 
For full details on Adeltran, contact your local Tide Water Associated office! 


Over 300 Tycol industrial lubricants are at 
your disposal ... engineered fo fit the job! 


REFINERS AND MARKETERS OF VEEDOL... THE WORLD'S MOST FAMOUS MOTOR OIL 


12 


Boston ® Charlotte, N.C. © Pittsburgh 

Philadelphia © Chicago *® Detroit 

Tulsa © Cleveland © San Francisco 
Toronto, Canada 


TIDE WATER 
le associaten 
OIL COMPANY 


1? GarTrery Piace NEW TORR @ a Y 
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NORDBERG 
SUPAIRTHERMAL 
DUAFUEL” ENGINE 


HIGH EFFICIENCY INCREASES 
POWER PLANT PROFITS 


*Trade Mark 


View shows Mr Sa a - 
Rome Johnston, Chief rs aiid 
Operating Engineer, and the 
Nordberg SUPAIRTHERMAL 
Duafuel engine in the Lindsay, 
Oklahoma, municipal power plant. 


AT the Lindsay, Oklahoma, municipal plant, 
a Nordberg SUPAIRTHERMAL Duafuel engine 
is generating energy at an average fuel cost of 
2.5 mills per kwh at 58.5 percent average load 
factor. This Nordberg four-cycle, 8-cylinder en- 
gine is rated 1425 horsepower, 1000 kilowatts, 
at 450 rpm. 

Since this 13” x 164%" SUPAIRTHERMAL 
engine was placed in service, it has been oper- 
ating over 98 percent of the time. Data compiled 
by C. H. Guernsey & Co., consulting engineers, 
show savings in fuel costs of over $1200 per 
month as against straight oil operation. In addi- 








DIESEL .¢ 


tion, this engine has maintained a lubricating 
oil economy of approximately 18,000 HP/hrs. 
per gallon. 

Because of its compact design, the 1425 hp 
Nordberg SUPAIRTHERMAL engine was in- 
stalled in the very limited floor space formerly 
occupied by a 200 HP unit, eliminating the 
necessity for costly building expansion. 

When you need more economical, compact 
power, investigate the tested and proved advan- 
tages of Nordberg SUPAIRTHERMAL engines, 
in sizes from 535 to 4260 HP. For details, write 
for Bulletin 191. 





DUAFUEL® AND 


SPARK-FIRED GAS ENGINES 
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Saving ‘1600 a year 


on clutches alone 






































Model MDT Plymouth locomotive pulling a 320-ton steam locomotive to the scrap heap. This 35-ton locomotive is 
equipped with an Allison TORQMATIC Converter which smoothly transmits power from a 220 h.p. Diesel engine 


In September 1951, Pittsburgh Fer- 
rous Products Company bought a 
Toremaric-equipped Plymouth 
locomotive to replace one with a 
mechanical drive. With his old loco- 
motive, this scrap dealer had to 
replace clutches four times a year 
at $400 each. But with an Allison 
Torematic Converter transmitting 
power in the new unit—a saving is 
effected of $1600 a year on clutches 
alone, plus additional savings in 
labor and availability. 

Since it was delivered, this locomo- 
tive has worked more than 4000 


hours with absolutely no down time. 
The small 35-ton unit has pulled 
loads as high as 1400 tons. With the 
Torgmatic Converter smoothly 
transmitting power, sudden jerks 
and jolts are eliminated, cutting 
wear on car couplers, scrap cars and 
the locomotive itself. 

The Fate-Root-Heath Company, 
makers of Plymouth locomotives, is 
one of many manufacturers who 
install Allison Torgmatic Drives in 
their products to help their cus- 
tomers get more work at less cost. 
For more information on how you 





ALLISON 
TORQMATIC CONVERTER 


SIMPLE DESIGN—one-piece cast con 


verter elements—minimum maintenance 
COMPACTNESS simplifies installation 


DESIGNED for power applications in 
the 75 to 400 h.p. range 


LONGER EQUIPMENT LIFE—absorbs 
shock, eliminates engine lugging, cuts 
maintenance costs 











can cut your heavy-duty equipment 
operating costs, ask your equipment 
dealer, manufacturer or write: 


ALLISON DIVISION OF GENERAL MOTORS 
Box 8945S, indi polis 6, Indi 





4 
Vuon TORQMATIC DRIVES 


a OS ull 


COMPACT, EFFICIENT HYDRAULIC DRIVES FOR CRANES * TRUCKS * TRACTORS * SCRAPERS * SHOVELS * DRILLING RIGS * LOCOMOTIVES 


GENERAL 
MOTORS 
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AMERICAN 





Typical installation of 
Hammered 





American 
Conformable Oil Rings 














HammeREO 


GoNFORMABLE Ont RING 


Insures constant unit pressure 
for positive oil control! You keep your oi! con- 


sumption down when you install Koppers American Ham- 
mered Conformable Oil Rings! This service-tested piston ring 
conforms readily to meet cylinder distortion because its flex- 
ible cast iron member is pressed outward by an abutment type 
spring which exerts uniform radial pressure around the entire 





circumference. 
Narrow bearing surfaces on either side of the channel give 
the ring a uniform unit pressure on the cylinder, enabling it 


toseat promptly and assuring maximum removal of excess oil 


} 
vy 
A 

a 

' 
a 


‘- 
, 
- 
~ 
- 
‘a 
r 
r 
. 
~~ 


af 
74 


throughout%ts lifetime. And the Conformable Oil Ring has a 
longer useful life because its low spring rate and uniform lands 
result in negligible changes in pressure as the ring wears 
Easily installed, it for both 2-cycle and 4-cycle 
Diesel & Gas engines; comes in 4” to 25” diameters with a 
minimum width of '4”. Write, wire or phone us today for full 
information on how the Conformable Oil Ring can improve 
or for expert help in any piston or sealing 
Piston Ring Dept 


is ideal 


your operation... 
ring problem. Koprpers Company, INc., 
1549 Hamburg Street, Baltimore 3, Maryland. 


AMERICAN HAMMERED 


KOPPERS COMPANY, INC., Piston Ring Dept., 


Industrial Piston Rin gs 


Hamburg Street, Baltimore 3, Md. 


Gentlemen: Please send me full informetion on your Conformable Oil Ring 


Name 


METAL PRODUCTS DIVISION © KOPPERS 
COMPANY, INC. ® Baltimore, Maryland 
This Koppers Division also supplies industry with 
Fast’s Couplings, Aeromaster Fans, Koppers-Elex 
Electrostatic Precipitators and Gas Apparatus. 


Company 


Address 


Engineered Products Sold with Service 
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For power in emergencies 


Delco Generators } 


Ideal for use with Diesel power, Delco 
generators provide a power range of 
20kw through 200kw, A.C. or D.C., 
1200, 1500 and 1800 rpm. 


Hospitals, public buildings, factories, 
construction jobs, circuses, carnivals, 
and many others must frequently call 
upon such independently powered 
uiilities for stand-by or portable use. 


Delco generators deliver dependable 
power—both adequate and unfailing. 
Adaptable to most engines. Flexible 
driving disc. Standard S.A.E. mounting. 
Any of the sales offices listed below will 
be glad to supply detailed information. 


X 


A.C. GENERATORS 
20 kw through 150 kw at 1200 rpm 
«Okw through 200 kw at 1800 rpm 


D.C. GENERATORS 

20 kw through 100 kw at 1800 rpm 
20 kw through 75kw at 1500rpm , 
20 kw through 60 kw at 1200 rpm 


\ 


SALES OFFICES: pa 
ATLANTA @ CHICAGO @ CINCINNATI @ CLEVELAND @ DALLAS @ DETROIT @ HARTFORD @ PHILADELPHIA @ ST. LOUIS @ SAN FRANCISCO 
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Should you 


or can you 


Let Pure Oil 








using your oil | 
as long as 
you do? 


ahead and 
use if even 


longer? 


analyze your 


‘used oil and 


give you the | 
answers 


(SEE OTHER SIDE) 
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in a New Shovel... equipped with ws 


NEW TRACK-TYPE 2-YARD UNIT 
has Great Flexibility of Service 


New advantages in digging, lifting, carrying and dumping are 
built into the new Caterpillar No. 6 Shovel. Balance, stability, 
high mobility and flexibility of service give it a wide range of 
usefulness. 

The same quality characterizing its performance has been built 
into the Federal-Mogul cast bronze bushings designed and 
manufactured especially for this unit. 


FEDERA) FEDERAL-MOGUL CORPORATICN, 11041 Shoemaker, Detroit 13, Mich. 


Since 1899 


=== Dien 


bronze parts and bronze bars. 
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In Glidden R.E.A. Cooperative. Glidden, lowa. loads are carried by these 
two modern 1,650 hp Cooper-Bessemer LS-8 diesels. installed in 1948. 
Engines are equipped for either oil burning or Gas-Diesel operation. 


How Glidden Can Make The Most of 


The Glidden R.E.A. Cooperative, Glidden, Iowa, 
is an efficient, progressive organization — not only 
in building line loads, extending distribution and 
giving exceptional customer service, but also in 
taking advantage of the latest developments in 


equipment and power. 


For example, they made no mistake when they 
added the two 1,650 hp Cooper-Bessemer LS-8 
diesels shown above. Because of their size and 
efficiency, these modern engines now carry the 
plant's base loads, while six smaller, older diesels 


serve as fill-ins as load demands dictate. Now op- 


Another Example 
of 
Nfficient Fower 


al Lower Cost 





Oil OR Gas 


erating as oil-burning diesels, averaging about 
14.3 kwh per gallon of fuel, the LS’s are already 
fully equipped for even more economical Gas- 
Diesel operating, just as soon as gas becomes 
available. 


Whatever your power needs call for — gas engines, 
diesels, Gas-Diesels — Cooper-Bessemers offer you 
the most advanced, money-saving features. Be sure 
to check up. 





“The 
Cooper-Bessemer 





New York Washington, D. C. Bradford, Pa. 
Dallas, Greggton, Pampa and Odessa, Texas Seattle Tulsa 
St. Louis 
Caneda, Itd., Holifox, Nova Scotia 


Son Francisco 


los Angeles Chicago Caracas, Venezuela 


Gloucester, Mas: 


18 


Cooper-Bessemer of 


Corporation 


MOUNT VERNON, OHIO — GROVE CITY, PENNA. 


Houston, 
Shreveport 


New Orleans, lo. 
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: wwamicart — (ROEM Pele Oils 
T H E ons Alla-Chahuars UD aoe 14h 
ENGINEER’S a all 


REPORT 


No stuck rings in 14 months of unusually tough work 


CLEARING 4000 ACRES OF r 
TIMBER LAND in 14 months , 
is the tough job being com— 
pleted by these big Allis- 
Chalmers diesels, owned by 

Paul C.HelmickCo., Seattle, 

on Bureau of Reclamation 

job at Cascade,Idaho.Yet, 
lubricated with RPM DELO 
Special Lubricating Oil, 
there was not a single 
stuck ring or bearing 
failure in the entire pe- 

riod! Timber was pulled 

down in 30 ft. swaths bya 

130 ft. anchor chain hooked 

to two of the 275- 

HD 20's; logs were bucked 

into piles and burned. 


How RPM DELO Oils keep engine: 
clean and prevent wear 


Contain special additives that provide 
metal—adhesion qualities keep oil on 
parts whether they are hot or cold, run 
ning or idle 


ENGINE PARTS WERE KEPT CLEAN by the special ingredi- 

ents of RPM DELO Oils. The representative piston, 

sleeve, wrist pin, and con-rod bearing shown in this 

unretouched photograph, indicate the minimum car- 

bon deposits. Assembly was pulled for inspection 
P y P , P : oil and formation of lacquer...prevents 

when the A-C unit was in for check-up... and put back 

: ; ring-sticking. Detergent keeps parts 

in service as is 

clean, helps prevent scuffing. 


Anti-oxidant resists deterioration of 


r- ates - 


There is an RPM DELO c — , » hams 
NOW. Oil to meet every a . Special compounds stop corrosion of bear- 
Ais, ae heavy-duty engine : ing metal, and oil foaming in both wet 
rate 2s much as 85% operation condition. and dry sump engines 

Rapa FES ae a FREE BOOKLETon the ' 

RPM DELO Oils gives OR MORE INFORMATION about this or other petro- 
you complete infor- leum products of any kind, or the name of your 
mation. Write orask nearest distributor handling them, write or call 
for it today Paiste A 5 vse ore @HY Of the companies listed below 











STANDARD OIL COMPANY OF CALIFORNIA, San Francisco 20 « STANDARD OIL COMPANY OF TEXAS, Ei Paso 
THE CALIFORNIA OIL COMPANY, Barber, New Jersey «+ THE CALIFORNIA COMPANY, Denver 1, Colorado 
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One method of arranging engine exhaust piping. Thermal expansion of this installation is calculated below. 


KE XHAUST-LINE EXPANSION: 


Here's how to figure it and how to avoid trouble from it 


s an exam 
A ple, let's 
Su by calculate the 

thermal ex- 

pansion of 12 
ft. of steel exhaust piping. Room 
temperature is 80°F; exhaust line 
temperature, 700 F. 

From the table at right, find the 
elongation rates at 80°F and 700°F. 
Then subtract room temperature 
rate from exhaust line rate. Multiply 
this difference by the number of feet 
and you have your answer: 0.66 in. 

A 0.66 in. expansion such as this 
sets up problems of physical stress, 
easily solved by the use of American 
Flexible Steel Exhaust Hose. This 
sturdy hose takes severe expansion 





in stride. Self-adjusting, it moves 
with such disturbances . . . prevents 
bolts from shearing, engine parts 
from distorting. Flexible metal hose 
also absorbs engine and exhaust vi- 
bration. It offers an easy solution to 
problems of offset connections and 
misalignment ... installation 
time and effort. 

American Flexible Metal Hose 
for exhaust and air intake—marine 
or industrial diesels—is available in 
corrugated steel, 2 in. to 16 in. L.D. 
inclusive. For full details, write for 
Bulletin EH-50-1. The American 
Brass Company, American Metal 
Hose Branch, Waterbury 20, Conn. 
In Canada: The Canadian Fair- 
banks-Morse Co., Ltd. ss228 


cuts 


OTHER PRODUCTS FOR DIESEL USE — Flexible tubing with wire braid covering for: starting 
air, circulating water, fuel oil, lubricating oil. Tubing available in bronze, carbon and 


stainless steel, Assemblies complete with fittings 


20 





Thermal Expansion of Exhaust Pipe 
in inches per 100 feet 


TEMPERATURE CARBON 
DEGREES F STEEL 


0 0 
40 0.29 
80 0.58 

120 0.91 


300 2.37 
400 3.23 
500 4.15 
600 5.10 
700 6.08 
800 7.11 
900 8.17 
1000 9.28 


VER C 
MUST MOVE 


flexible metal hose and tubing 
in ANACONDA’ Product 
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Greater See aud Speed cn Hinenraft Wyman-Gordoun Expercence- the most 
have created engineering problems, the solution of extensive in the industry—is keeping abreast of new 
which has required larger and larger forgings of forging demands involving the use of Steel, Alumi- 
high-strength aluminum alloy. Examples shown num, Magnesium, High Density Alloys and Titonium. 


above are forged structural members used in a 1. 
modern military bomber, the largest more than 


seven feet over all. These are forged on an 18,000- s ad % the Industry gor 
ton press, the biggest ever built in this country. Wore than Sirty-five Years 


WYMAN-GORDON 


FORGINGS OF ALUMINUM + MAGNESIUM «‘STEFL 
; WORCESTER, MASSACHUSETTS 7 
HARVEY, ILLINOIS DETROIT, MICHIGAN 


DAOC OLGA ONCOL RO NAO RON CRCONCHGAG 


ts | 
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W. T. Elliott, 
Power Plant Supt., 
says... 


"We've 
Got Facts to Prove 
Rubilene’s Superiority’ 


A lot of people depend on Mr. W. T. Elliott. For it’s his job as Power 
Plant Supt. to see that the City of Denton, Texas has unfailing light and 
power 24 hours a day. To help live up to that responsibility, 

Mr. Elliott pampers his hard working Nordberg Duafuel® engines — 
makes sure they’re lubricated with the finest oil available. He says, 
“We've been using Sinclair RUBILENE” since 1948 with very satisfactory 
results. Cylinder liner wear is only /% of 0.001 inch per 1,000 hours 
running. Piston ring life is 16,000 hours of operation and we get 

6,100 H.P. hours per gallon of oil... Facts like those have definitely 
sold me on RUBILENE.” 








Why not let the facts prove to you, too, RUBILENE is a superior 
lubricating oil. Phone your iocal Sinclair Representative or write to 
Sinclair Refining Company, 600 Fifth Avenue, New York 20, N. Y. 


SINCLAIR DIESEL LUBRICANTS 


save wear and replacements 
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When horsepower has to work 24 
hours a day in close proximity to 
residential and business areas, the 
best exhaust silencing you can get 
is just downright necessary. 

That is one very good reason 
why public relations-conscious 
municipal plants from coast to 
coast choose Maxim Silencers. 


Maxim Silencers are packed by 


longer manufacturing experience, 
more field use, and the broadest 


engineering and research back- 


ground in acoustics available. 
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Because silencing needs vary so 
greatly, good engineering advice to 
start with is aimost as important as 
the product. Maxim engineers 
know municipal plant problems, 
and can be of real assistance in plan- 
ning efficient installations. They 


are at your service. 


THE MAXIM SILENCER COMPANY 


93 Homestead Ave., Hartford 1, Connecticut 


Gentlemen: 


Please send me your bulletins on Exhaust and Intoke Silencers 


NAME 
COMPANY 


ADDRESS 

















SECOND OF THREE WORTHINGTON UNITS to be installed at Waverly’s new plant, this 8-cyl- 
inder, turbo-supercharged Worthington engine and its generator are rated at 1350 kilowatts 


ECONOMICAL CONTINUOUS POWER—Diesels, Oil and Dual Fuel, 
and Spark-Ignition Gas Engines, from 150 to 2100 bhp. 





Waverly, lowa, installs two 
more Worthington Diesels 


For over 15 years, the City of Waverly, lowa, has 
been getting economical, dependable power from 
its Worthington Diesels. That’s why, when Waverly 
built its new West Plant to answer increased power 
demands, Worthington Diesel engines were the 
choice of the plant engineers. 


The engines selected were two 8-cylinder, turbo- 
supercharged Worthington Dual Fuel Diesels, with 
a total capacity of 2595 kilowatts. 

With the in.tallation of these units, the West Plant 
was placed on base-load service, and the old East- 
side Plant assigned to peak-load duty. 


Waverly’s experience with Worthington engines 
justified the selection of Worthington Diesels for its 
new plant, the most modern of its type. Waverly has 
repeatedly added Worthington Diesel capacity since 
1938, when it established its first Diesel plant with 


three Worthingtons. Initial capacity has been ex- 
panded from 1100 kw to the present day total of 
5445 kw. 


Because of the low maintenance costs and efficient 
operation of these modern Worthington engines, 
citizens of Waverly are getting dependable electrical 
power at extremely low rates. 

The long successful service that Waverly has had 
with Worthington Diesels is typical of that received 
by Worthington users everywhere. If you’re inter- 
ested in low-cost power generation, it will pay you to 
learn more about the many exclusive features of 
Worthington Diesels. 

For help in any of your Diesel power problems, 
call your nearest Worthington district office, or write 
for Bulletin S-500-B55, to Worthington Corpora- 
tion, Engine Division, Buffalo, N. Y. 





MODERN IN EVERY RESPECT, Waverly’s new West Plant has a capacity of 2595 
kilowatts, delivered by two supercharged Worthington Dual Fuel Diesels. 
The plant is completely heated by hot water from the engine water jackets. 


Worthington-Built Auxiliaries 


ENGINE STARTING Ol TRANSFER 
COMPRESSORS Pumps, 


COOLING WATER 
CIRCULATING PUMPS 


EVAPORATIVE. TYPE 
ENGINE WATER COOLERS 


E3n 


Engines 


t 
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“144,000 of our employees 


are enrolled in the 


C. F. HOOD 


President, United States Steel Corporation 


“The response of our employees to the Payroll Savings Plan for U.S. Savings Bonds is 
dramatic evidence of their conviction that Freedom is Everybody's Job. We are proud 
of their outstanding record in saving systematically in “E” Bonds, in thus adding to 
their financial independence as they give effective support to the nation.” 


Mr. Hood and his associates may well be proud of the 
Steel Corporation’s Payroll Savings figures: 


e 144,000 men and women of U. S. Steel are enrolled 
in the Payroll Savings Plan—an over-all employee 
participation of 52% 
S. Steel. 


excellent for a company 
large as U. 


* the average monthly investment of a U. S. Steel 
Payroll Saver is $20.79. 


* every month, these 144,000 employees invest 
$2,993,760 in personal security—and America’s eco- 
nomic stability. 


¢ in some U.S. Steel plants and subsidiaries employee 
participation runs as high as 80%. 


Nearly eight million men and women, in forty-five 


thousand companies, large and small, are building 
personal security and contributing to national economic 
stability by their $160,000,000 monthly investment in 
U. S. Savings Bonds. These Payroll Savers, with their 
$25 and $50 Bonds, are major shareholders in a huge 
reservoir of future purchasing power—the $35.5 billion, 
cash value of Series E Bonds outstanding. 


What is the employee participation in your Payroll 
Savings Plan? The average monthly deduction? How 
many employees have been added to your Payroll 
Savings Plan in the last year? Call for the figures and 
study them. Then, phone, 
Bond Division, U. S. Treasury Department, Washing- 
ton Building, Washingten, D. C. Your State Director 
will be glad to show you how easy it is to raise employee 
participation in your plan to 60% 


wire or write to Savings 


70%, or even better. 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council and 
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only MIKHLE-DEXTER superchargers 


sive vou these { big engineering advantages 





Formica wear strips are locked Heres a big plus light 
Tallow aeliols lobes provide weight aluminum rotors and 
practically zero clearance be aes case. Little wonder up to 50% 











tween rotor lobes and housing bonus power is available with 


Get maximum volumetric effi out penalty of added weight 
ciency with this exclusive 


Miehle-Dexter feature 


aa igeht Mulolesliallale MelaleM ifelale| 


ord design of all major parts Miehle-Dexters patented rub 


allows easy field service ; . ‘) ber grid seal, vulcanized to 
improves convenience and ef metal end plates, eliminates 
ficiency. Parts from one unit metal-to-metal contact as 
can be field’ installed in sures long service life and 
another of the same type achieves fuel savings 


and add up to 90% more engine horsepower 
for all these applications too! 


The four exclusive features shown above are typical 
of the big difference between Miehle-Dexter 
superchargers and other units. Features like these 
(2 : . - 
- vay Off in bonus power—up to 5f or more 
CONSTRU pe F “ %o 
TRACTORS EQUIPME when you put performance-proved Michle-Dexter 





superchargers on Diesel or gasoline engines. 


More, these features are the key to longer 
supercharger service life... efficient performance. 


There’s a dividend in fuel economy, too, 


Yes, if you want more usable horsepower without 
additional weight... without sacrificing valuable space, 
it’s time to specify Miehle-Dexter superchargers. 

For more facts, call or write Miehle-Dexter. 


STATIONARY 
PLANTS 


MIEHLE-DEXTER SUPERCHARGER 
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Editorially Speaking ... . 


Commenting on 2-Cycle Development 


A long as there has been internal combustion 

engines, the old controversy of 2-cycle vs. 4 
cycle has been kicked around. We are not going to 
settle it here: in fact, we are not going to take any 
sides. Taking sides here is just like jumping into 
a fight between your wife and mother-in-law: you 
can’t win. We tried it once and have the sears to 
prove it. 

All that we want to do is to report on some of 
the recent developments in 2-cycle design and on 
some of the things that people are saying. Even the 
dyed-in-the-wool 4-cycle man should welcome a 


glimpse at what the other fellow is doing. 


There has been a lot of 2-cycle activity both here 
and abroad. We know, for example, of some prom 
ising new 2-cycle designs that are still under wraps 
In this issue, we report on what is believed to be 
the first commercially-offered, turbocharged 2-cycle 
engine in this country. In Europe, there has been 
a rash of new 2-cycle designs, largely for automo 
tive use. 

One of the surprising things about this engineer 
ing work is the emphasis on loop scavenging. Clark 
uses the principle in their new turbocharged engine 
as did Detroit Diesel in their relatively new Series 
“51” engine. The same pattern is followed abroad. 


How come? 


For some of the answers, and for good interest- 
ing reading. we refer you to a paper entitled 
“Whither the European Diesel” by Prof. P. H. 
Schweitzer, Pennsylvania State College, and C. G 
A. Rosen, Caterpillar Tractor Company. It was pre- 
sented at the Summer SAE Meeting in Atlantic 
City, N. J.. in June. 


The authors give details of a number of pretty 
slick European engines, both uniflow and loop- 
scaveneged. Some of the work on loop scavenging 
by the late Dr. Schnurle of Germany, and his as- 
sociates, is detailed with reference to specific en- 
gines. His influence is widespread and even reaches 
to this country. 

In comparing various engines, they concluded 
that in scavenging efficiency, cross scavenging is 
the poorest; loop scavenging better: and uniflow 
best. Thus. on an hp/cu-in of displacement basis, 


the loop-scavenged engines trail the uniflow ver 
sions. But on an hp/cu-ft of volume basis, the lattes 
were lower. In short, although bmep’s are lower. 
the same horsepower is available in a smaller pack 
age—or more horsepower in the  same-sized 
package. 

They point to the fact that the loop-scavenged 
engine reduces the required moving parts to a mini 
mum; provides compactness by eliminating valves, 
valve gear, etc.; simplifies manufacture and service 
ing; and lowers the friction horsepower. These, of 
course, are potent economic factors and might be 
construed as motivating factors in the choice of 


this design. 


Dr. Schnurle’s work in World War IL on aireraft 
diesels was interrupted by victory, and some engines 
and testing equipment were brought here. Many of 
his ideas were also brought over and some exploita 


tion of them may be expected. 


We have run across enough evidence to indicate 
that there is a lot of serious thought being given to 
further development of the 2-cycle engines. It is all 
part of the continuing search to do something 
better and cheaper. It’s going on with 4-cycle en 
gines, too; we just happen to be talking about the 
2-cycle trends. 

The old controversy will go on and on, with each 
side facing a formidable opponent. It's a good 
thing: it can only result in better engines both 2 
and 4- cycle. And the users are bound to benefit 
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Just think of the SAVINGS and ELIMINATION of LOST PUMPING 
HOURS when one man can control an entire field of pumps either 
MANUALLY or by TIME CLOCKS. This is possible when the engines 
are equipped with Synchro-Start Automatic Controls to START 
and stop them as desired. 


Further great savings are accomplished by the fact the en- 
gine is PROTECTED from damage while starting and running. They 
provide a time limit for cranking when starting and will shut down 
the engine and signal the attendant should an abnormal condi- 


tion arise, such as—failure to start—lack of fuel—low oil pres- 


sure—overheating—overspeeding—or should a pump rod break. 


Write us for more information as to how you can greatly re- 
duce your pumping costs. We will be pleased to help you. 
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© The week of Oct. 11 to 17, 1953 
will be Oil Progress Week. Theme is 
conservation. 


@ U. S. Census figures tell us that 
there are more automobiles than tele- 


phones on American farms today. 


@ The Middle Eastern District meet- 
ing of the American Institute of Elec- 
trical Engineers is slated for Sept. 29 
Oct. 1, 1953. The place—Daniel 
Boone Hotel. Charleston, W. Va. 


@ The biggest safety show on earth 
the Annual National Safety Congress 
will be held in Chi- 
cago. Oct. 19 to 23. this vear. 


and Exposition 


© The National Diesel Engine meet- 
ing of the SAE is scheduled for the 
Conrad Hilton Hotel in Chicago. The 
Nov. 3 and 4, 1953. 


date 


@ Until 25 years ago, few wells ex- 
ceeded 3000 ft in depth. Today most 
oil wells exceed a depth of 10,000 ft. 
The deepest well to date is 20,521 ft 

and that was abandoned as a dry hole. 
© During the 12-month period ending 
May 31, 1953. Class I railroads placed 
2654 


in service. During the first six months 


diesel-electric locomotive units 
of 1953, 1286 diesel locomotive units 
were pleced in service. As of July 1. 
1953 Class I railroads had 536 diesel- 
electric units on order. 

® According to Max Roensch. staff 
assistant to the associate director of 


Ethyl 


Corp., by 1960, heavy duty automotive 


engineering research at the 
engines in general will provide 2 bhp 
per cu in of piston displacement for 
gasoline engines and 0.4 bhp per cu in 
for diesels. 


@ Held in the East for the past four 
the Plant Show 


will move to Chicago for the 1954 ex- 


years, Maintenance 
position. It was also announced that 


the name of the show would be 
changed to the Plant Maintenance and 
Engineering Show. The exposition will 
take place at the International Amphi- 


theater, Jan. 25 to 28 inclusive. 
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@ Santa Fe claims the record for trans- 
continental freight. The record was 
broken when the first train of expedited 
perishables arrived in Chicago from 
California just 62 hr after leaving the 
West coast. 

@ A one-man helicopter which can fly 
114 hr on diesel fuel, kerosene, or gaso- 
line has been developed and is under- 
going tests. 

@ During the 12-mo_ period ending 
June 30, 1953. Class | 
stalled 2571 
units, 
@ AAR 


roads turned back an estimated 4,760,- 


railroads in- 


diesel-electric locomotive 


recently reported that  rail- 
000 net tons of scrap metal during 
1952 despite the fluctuations in de- 


mand by steel mills. 


® More earth has been moved to bury 
pipelines, most of which carry oil or 
its products, than that required to dig 
all the canals since the beginning of 


time. 


@ Fire prevention week will be Octo- 
4 to 10, 1953, but 


mean you should only be cautious dur- 


her this doesn't 


ing this week —fires aren’t particular 
what week or day it is—fire preven- 
tion is a year-round job. 


@ A school on 70- 


electric locomotives will be conducted 


and 95-ton diesel- 


hy the Locomotive and Car Equipment 
Dept. of the General Electric Co. at 
Erie, Pa. from Oct. 5 through 9, 1953. 
Some 20 
steel 


students representing the 


and chemical industries, small 
railroads and mines are expected to 


attend. 


@ A record-breaking drilling program 
seems to be in prospect for 1953, ac- 
cording to the API. During the first 
six months of this year, oilmen con- 
pleted nearly 23.200 wells. Plans for 
the remaining six months call for drill- 
ing of close to 24,709 wells. If the 
faithfully. 
1953’s total will be in excess of 47.090 


Last 


program is carried out 


wells—an all-time high. year’s 


total was 45.985 wells. 


@ The annual meeting of the National 
Lubricating Grease Institute is sched 
uled for Oct. 26 to 28, 1953 at the 
Edgewater Beach Hotel in Chicago. 

@ Included in the power fleet of Class 
1953 


21.877 diesel-electric locomotive units. 


I railroads as of July 1. were 


@ Jj. M. Leonard, manager of Westing 
Duluth 


nounced the firm’s plans to build an 


house's office, recently an- 


electrical repair plant in Duluth. 


@ American 564 
diesel-electric locomotives in the first 
1953. 


railroads installed 


three months of 


@ Research at the National Bureau of 
Standards on engine combustion is 
providing information on the chemical 
processes that take place within engine 


cylinders during the combustion cycle. 


® Two 96-metric ton, 42-gauge, 1600 
hp diesel electric locomotives recently 
shipped to Indonesia will be followed 
shortly by 25 similar units purchased 
from the Elec 


tric Co. by Indonesian State Railways. 


® Wisconsin Dells. Wis. be the 


scene of a National Highway Confer 


International General 


will 
ence, Sept. 24 and 25, 1953. Discus 
sions will be devoted to construction. 
maintenance, and administration, ac 
cording to the American Road Build 


ers Assn. 


@ A gal of diesel fuel in a diesel- 
electric locomotive will perform almost 
six times the work of a gal of fuel oi! 
consumed in a steam locomotive. ac 
cording to AAR. In passenger service, 
the averages are about 342 to 1: in 


switching service, 9 to J 


needed. To this end 
the Rock Island Railroad hes selected 
three 


© Engineers are 


youths for a 4yr_ university 


scholarship in engineering. The schol 
arship., sponsored by Koc k Isl ind will 
cover books end tuition. Although 
only a small part of the overall picture 
it is noteworthy of what American in 


dustry is doing to re 


Nenish its supply 


of engineers, 





URRAY City, Utah has an up-and-coming diesel power 
plant that supplies a major portion of its electrical 
power requirements. City officials are proud of it and they 
want the people of the community to see it and be proud 
of it, too. This can be seen from the sign in the picture 
title. Fact is the people are already conscious of the plant: 
their low monthly bills are a constant reminder. The rates 
ire among the lowest in the United States, with 500 kw hr 
for domestic use costing only $7.20. 

But in addition to maintaining low rates, the plant helps 
to turn in a good profit. Murray is a city of 10,250 inhabit 
ants, located just south of Salt Lake City, and represents 
some 3845 residential and commercial accounts. In the 
first three months of 1953, total sales were $87,213.10. 
producing a net profit of $26,378.27. When you talk about 
profits in relation to municipal operation, it can be con- 
verted into terms of service to the community. First, debt 
service of the plant, then other community services are 
gained, all of which, without this source of income, would 
be paid for through taxation or gone without. 

Let’s take a look at this plant that is a major factor in 


so successfully combining low rates with high income. 


General Details 

Murray’s power supply consists of their diesel-electric 
plant, an 800-kw low-head hydro plant located in he foot- 
hills of the nearby Wasatch Mts., and an emergency power 
connection with the Utah Power and Light Company. The 
hydro develops full load only during the summer run-off, 
In winter, when peak loads occur, it is available for pro- 
duction of about 300 kw. During the year, it will develop 
about 20 to 25 per cent of the power generation, at, of 
course, a very low operating cost. 

In the diesel plant, five units are installed, with four cur- 
rently in regular use. The newest is a 3500-hp Model 
$1A18 10-cyl Fairbanks-Morse diesel that went on the line 
in June, 1952. There is also a 6-cyl Model 33 Fairbanks, 
rated at 840 hp, that was installed in 1937. 

In between these installations, two 8-cyl Model SEH 
Worthington diesels, rated 1645 hp, went into service. This 
was in 1948. These, with the Fairbanks-Morse engines, 
brings he total capacity to 4850 kw. 

The fifth engine, oldest in the plant, is a 6-cyl 675-hp 
air-injection Fulton that was installed in 1927. It is now 


used for emergency service only. 


32 


Use of cheaper heavy fuel and an 
improvement program featuring a 
new 3500-hp engine spells low 
electric rates and profits for 


Murray's Municipal Power Plant. 


Peak demand for the system last season was 4750 kw in 
December 1952. Indicative of growth, this compares with 
a 3260-kw peak in December 1949, or about a 15 per cent 
yearly increase in load for the intervening years. The 
1750-kw peak was distributed among the units as follows: 
2150 kw—new F-M; 950-kw—each Worthington; 500 
kw--old F-M; and 200 kw—Hydro. 


Conversion to Heavy Fuel 

Rising fuel costs in recent years threatened Murray's 
ability to maintain the low rates and continue returning a 
profit. Mayor J. Clifford Hansen directed that all means of 
reducing operating costs be explored. The result was a con- 
version of the plant to burn heavy fuel oil. 

\ cooperative venture was undertaken with the nearby 
Standard Oil Company refinery to burn heavy fuel oil. 
Number 5 fuel oil is now handled satisfactorily replacing 
the more expensive No. 2 diesel fuel. The No. 5 oil costs 
only 5.83 cents per gal compared to 10.8 cents per gal for 
No. 2 diesel fuel. 

The heavy fuel oil is delivered hot by truck directly 
from the refinery and is placed in either a 38,000-gal un- 
derground tank for immediate use, or in a surface tank of 
100,000-gal capacity for storage. Hot water from the en- 
gine manifolds is circulated through the oil storage tanks 
to heat the oil and reduce its viscosity. Electric cal-rods 
are also used when needed. 

The fuel oil is filtered, purified, and electrically heated 
to 160°F on its way to the engines, where it is again filter- 
ed before injection into the cylinders. During the first 
year’s operation, some difficulty was experienced with in- 
jection nozzle failure on the older engines. The newest 
F-M engine had been purchased with the understanding 
that No. 5 fuel was to be burned. 

Though fuel cost savings more than offset the cost of 
nozzle replacements, the nuisance and lost time made it 
imperative that a solution be found. Through efforts of the 
refinery, the oil composition was altered slightly and _bet- 
ter filtering was installed at the plant. Since these changes 
were made two years ago, no further difficulty has been 
encountered and nozzle replacements are at a minimum. 

The fuel oil as supplied has a high heat value of 147,300 
Btu per gal and a sulphur content of 1.2 per cent. This 
high sulphur content necessitates the use of a heavy-duty 
detergent lubricating oil in the crankcase of the engine as 


September, 1953 





well as in the cylinder lubricators. No engine wear has de, 
veloped which is attributable to the use of heavy fuel-oil. 
Lubricating oil consumption is slightly higher than for 
lighter fuel. 

As is to be expected, the sticky heavy fuel oil makes the 
plant very hard to keep clean. The operating personnel are 
successful efforts in this 


to be commended for their 


direction. 


Some Results 

In its first full year of operation (June 1952 through 
May 1953). the 3500-hp F-M diesel produced 8,479,000 
kw hr. Fuel consumption was 652.685 gal. an average of 
13 kw hr per gal. Some months. when conditions were 
more favorable. the average was as high as 13.9 kw hr 
per gal. In the five months preceding installation of the 
new engine, plant average was 12.14 kw hr per gal. 

With No. 5 fuel at 5.83 cents a gal, the big engine pro 
duced a kw hr for a fuel cost of 4.48 mills. Compared with 
the older unit's performance on the 10.8 cents light fuel. 
this represented a saving of $37,000 on the new engine's 
production. For the entire plant, the use of heavy oil in 
stead of regular diesel fuel during 1952 saved more than 
$50,000, 


Conclusion 

Murray is indeed in a fortunate position. The relatively 
cheap hydro power helps maintain a low overall cost of 
power generation. However. this could be offset if the re 


maining bulk of the power requirements were not pro 


duced at a minimum cost. It would have been a simple 


matter to continue the use of the more expensive fuel and 
avoid any possibility of trouble, but to do so at the expense 
of the power rates or by foregoing the benefits derived 
from the profits. 

Instead, plant capacity was increased by the purchase of 
the large engine to eliminate the necessity for purchasing 
power and to take advantage of the economies character 
istic of the newer engines. Also, means were found to 
utilize a cheaper fuel that was available locally. The com 
bination increased plant efficiency and reduced operating 
cost 
Principal Equipment for Latest Engine 

Fairbanks, Morse Co. 
Fairbanks, Morse Co. 
Roots-Connersville Blower Corp. 
Woodward Governor Co 
Standard Oil Co 


Engine 
Generator 
Blower 
Governor 


Fuel Oil 


Fuel Oil Heater 
Filter 
Meter 
Pump 

Lube Oil 

Lube Oil Cooler 
Purifier 
Filter 

Water Softener 
Pumps 

Air Filter 

Exhaust Silencer 

Voltage Regulator 

Alarm Panel Gauges 


Diesel Power and Diesel 


Honan-Crane 

Wm. W. Nugent Co 
Buffalo Meter Co. 
Fairbanks, Morse Co. 
Continental Oil Co 
Ross Heater & Mfg. Co 
Houdaille-Hershey Corp 
Fairbanks, Morse Co. 
Permutit Co. 

Fairbanks, Morse Co 
American Air Filter Co 
Maxim Silencer Co. 
General Electric Co. 
Ashcroft 


Transportation 


Murray City’s newest engine is this 3500-hp Fairbanks-Morse Model 
31A18 diesel which delivers 13.9 kw hr for one gal of 5.83c oil 


Scavenging air for the 3500-hp F-M diesel is furnished by o@ 
Roots-Connersville blower. Note inpingement-type filters on far wall 
of basement. Air is taken from areaway outside basement walls 





Shown above are F-M evaporative cooler 


and F-M lube oil filters 





Alco-GE 
Switcher 
and Engine 


N 800-hp switcher with a diesel engine designed es- 

pecially for this locomotive has been recently intro 
duced by the American Locomotive and General Electric 
Companies, The locomotive is designed for a continuous 
tractive effort of 40,000 Ib and a maximum speed of 60 
mph. 

Base weight for the unit is 230,000 Ib and as a modifi- 
cation, can be ballasted to a maximum fully-loaded weight 
of 248,000 Ib. Overall length is 44 ft, 1154 in with the 
wheelbase being 30 ft. It is equipped with GE752-type trac- 
lion motors placed one per axle and offers fully automatic 
transition. Traction motors are the same as those used on 
all Aleo-GE road-type locomotives and road switchers. 

Power for the 800-hp switcher is supplied by a 4-cycle 
turbocharged in-line engine known as the Model 251A. 
The engine is an Alco design and has 6 cyelinders of 9-in 


bere and 1OU,-in stroke. Rated horsepower is developed 
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Recently introduced by the American Loco- 
motive and General Electric Companies, the 
800-hp switcher has a continuous tractive 
effort of 40,000 Ib with 60 mph gearing 


Introduced with the locomotive was the 
Model 251A turbocharged Alco diesel hav- 
ing a bore and stroke of 9 in by 10'% in 


at 1000 rpm. Incorporated in the Model 251A are fea 
tures of both the Alco 244 series vee-type and the 539 
series in-line engines. 

One feature of the engine is a lubricating oil system 
including filters, strainers, cooler and pressure regulator 
which is built integral with the engine and is mounted on 
the cylinder block. This arrangement eliminates external 
lubricating oil piping normally found on the locomotive 
chassis. 

It is equipped with self-draining radiators, a feature 
allowing use of a cooling water system with a capacity of 
only 85 gal. In cold weather, this permits faster engine 
warm-up. 

\ positive-displacement, gear-type lubricating oil pump 
is gear-driven from the crankshaft. All engine jacket water 
passes through the lubricating oil cooler. Two lubricating 
oil filters of the waste-packed type are utilized at full ca- 
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Latest addition to the 
Alco-GE line of loco- 
motives is an 800-hp 
switcher powered by an 
Alco diesel especially 
designed for the unit. 


A cross-sectional view through the 6-cy/ 
Alco engine rated 800 hp at 1000 rpm 


pacity for all engine speeds. A fine-mesh lubricating oil 
strainer of the screen basket type is piped to strain lubri- 
cating oil just before delivery to the engine. A low lubri- 
cating oil pressure shutdown switch is mounted on the 
engine and operates through the governor to shut down 
the engine. 

Cylinder blocks are fabricated steel with forged main 
bearing saddles and provide water jackets for the cylinder 
liners. The base, which also serves as the oil sump, is 
fabricated steel and is provided with four brackets for 
bolting to the locomotive underframe. 

Counter weighted crankshafts are one-piece forged and 
hardened steel with seven main bearings. Connecting rods 
are drop-forged steel. Oil-cooled cast iron pistons are 
designed for long ring-land life Cast iron cylinder heads 
ire equipped with two intake and two exhaust valves. 


The engine is turbocharged with an Aleo 320A water 
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cooled turbocharger contained in an iron casing. Individ 
ual fuel injection pumps are mounted adjacent to each 
engine cylinder and completely enclosed. The governor ts 
hydraulic iype with solenoid shutdown, A mechanical trip 
automatically stops the engine when it overspeeds. 

Camshaft gears are forged steel of single helical type 
Barring for setting crank position is provided by a special 
bar designed to engage a circular slot in the generator 
fan. A crankshaft extension is provided on the free end of 
the engine for connection through a coupling to an ai 
compressor and radiator fan. 

A primary fuel filter of the waste-packed type and a 
secondary fuel filter of the paper ise type are ounted 
on the engine. The entire fuel system is designed to avoid 
any lube oil dilution. 

\ positive crankcase exhauster fan, driven by an electric 


motor. is mounted on the generator end of the engine 





Clark’s Turbocharged 
2-Cycle ‘‘Angle’’ Compressor 
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Detcils of the engine's rugged construction are clearly illustrated above 


Compressor history was made with the introduction 
of Clark Bros. Company's new Model TRA—Ameri- 
ca's first turbocharged, 2-cycle, right-angle, gas 
engine-driven compressor unit. 


\ NITIZED” and 


that can be appropriately applied to Clark’s new 


“integrated” are two adjectives 


“angle” compressor unit. It is “unitized” in that it is a 
completely functional unit within itself and “integrated” 
in that the major components-gas engine, turbocharger 
and compressor—were specifically designed and built to 
provide a perfectly matched and balanced unit. 

The design was inspired by the insistant and ever- 
growing demand for more compact, more powerful com. 
pressors. Achievement of the long-sought goal of turbo- 


charging a 2-cycle engine was a significant and far- 


reaching step in addition to meeting this demand. The 


result is the Model TRA-8, having eight vertical, in-line 
cylinders with a 14-in bore and a 14-in stroke. Integrally 
connected to horizontal compressor cylinders, the unit 
develops 1320 bhp. 

This represents a 50 per cent increase in power when 
compared with the output of current non-tu; bocharged 
units of similar bore and stroke. At the same time, this 
increase is achieved without infringing on the overload 
capacity of the engine. This remains normal for engines 
of this category. In addition to the horsepower increase, 
all the corollary advantages of turbocharging are also 
realized. 


Greater mechanical efficiency, better scavenging, and 


improved combustion are major factors in obtaining low 
er fuel consumption, Clark states that they will guarantee 
the unit to burn substantially less fuel per hp hr than any 
gas engine-driven compressor now built. As reported, the 
fuel consumption curve remains practically flat between 
70 per cent load and maximum load. 

An indication of the fuel utilization efficiency is that 
the TRA requires 25 per cent less cooling water, even 
including scavenging air intercooling, than the better 
non-turbocharged high-compression, gas engine-driven 
compressor units now being built. This follows the gen 
eral pattern of turbocharged engines in which a greater 
proportion of heat energy is converted to power with a 
corresponding lesser proportion rejected to the water 
jackets. 


Some Engine Details 

Clark’s Model TRA in its ruggedness of construction 
reflects their policy of conservative rating with respect 
to the ability of the unit to “take it”. In view of the sub 
stantially increased output it was necessary to design a 
completely new unit with construction best described as 
“massive.” 

With their background in the production of “angle” 
compressor units, it was possible to incorporate all the 
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time-tested features in the design. Thus, the 2-cycle, in- 
line design was followed. Cylinder block construction 
was used along with removable power-cylinder liners. 
The power pistons are oil-cooled and connected to the 
one-piece forged-steel crankshaft by long forged-steel 
connecting rods. The crankshaft is supported in preci 
sion-type bearings. 

While compactness was a design objective. accessibili 
ty was also considered because of its importance in the 
maintenance phase of operation. Thus, starting from 
scratch, simplicity, compactness and accessability were 
achieved in the in-line configuration. Excellent: balance 


was also obtained, particularly in view of the careful 


matching of the other major components 


The Turbocharger 

Characteristics of the turbocharger were matched to 
the gas engine-compressor unit. From their experience 
in the field of gas turbines and centrifugal compressors. 
Clark engineers were able to incorporate many time 
tested features in the turbocharger design. In addition. 
there are new and exclusive features which cannot be 
discussed at this time. 

The point is that the introduction of a commercial 
turbocharged 2-cycle engine has long been contingent 
upon development of a turbocharger with very high ef 
the 


designed as to utilize the velocity and mass flow of 


ficiencies in turbine and compressor elements so 


exhaust gases as well as blowdown energy. This is in line 
with current developments in high-pressure turbocharg 
ing of 4-cycle engines but here is successfully 


one 
adapted to a 2-cycle design. indicative of its high 
efficiency. 


Velocity and mass flow of the exhaust gases are con 





Indicitive of high turbocharger efficienc 
engine. The turbocharger is positively 
starting and ane load __ periods, 
exhaust gases when the engine is 


is its adaption to a 2-cycle 
riven from the engine during 
and is driven’ only by 
operating above light load 
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contribute to the balance 
TRA-8 engine-compressor 


Horizontal 
of the 


reciprocating 
smooth-running, 


compressors 
turbocharged 


verted to power in a radial inflow turbine. The latter ts 


integrally connected te the impeller of a centrifugal 
compressor that provides the pressurized air for seaveng 
ing and combustion. 

The unit is positively driven from the engine at start 
up and light loads. Under other operating conditions, it 
the gas 


energy. Operating independently, its speed and, hence, 


is a free agent impelled entirely by exhaust 


compressor output, is an automatic function of engine 
loading. Both speed and temperatures are conservative 


to insure long life and dependability 


Compressors 

Another of the features contributing to balance are 
the horizontal reciprocating compressors. Here again, 
Clark had long experience in the design of such com 
pressors. All this was integrated in these particular com 
ponents and the loads and stresses involved were con 
sidered in the light of over-all “matching” of the unit's 
component parts. 

The turbocharger eliminates the necessity for scaveng 


ing cylinders. 


General 

In addition to its other features, the Model TRA is 
a very quiet and very smooth-running engine. Apparent 
ly, the turbocharging system has the effect of dampen 
ing the exhaust impulses that in some installations are 
very objectionable. 

In addition to the TRA-8, other Clark 


pressors are now available as turbocharged units with 


“angle” com 


comparable increases in power and operating economies. 

Clark’s new Model TRA is a definite step forward in 
this field of application. Its significance is certain to 
carry over into other power applications, as well. Promise 
of higher specific power and economic advantages will 


not long be ignored. 





Aluminum-on-Steel Bearings 


Service data on a sufficient number of 
aluminum-on-steel bearings is now 
available to permit comparison with 


other widely used bearing materials. 
Combining some of the properties of 
the babbitts with those of the higher- 
strength alloys, they show promise of 
meeting the higher bearing loads of 
the future. 


LEEVE bearing history has been one of gradual re 

placement of low-strength bearing materials with 
those of higher strength. This continuing trend is due to 
improvements in machine design to reduce unit cost or to 
improve efficiency that often calls for greater loads on the 
bearings. If the bearing size is increased it may carry a 
higher load without increasing the unit loading and in 
such an instance, the same bearing material may be used. 

However, this means that the size of the unit would 
have to be increased merely to increase the capacity of the 
bearings to carry the load. Modern trends are to design 
for more horsepower from the same size unit or at times, 
to build a smaller unit without loss of horsepower. 

Most components of a power unit are designed of high- 
strength materials. Where necessary, a conversion of struc- 
tural parts may be made from plain carbon to alloy steels 
to increase strength without increase of size of component 
parts, Also, stress studies have indicated where a change in 
design will allow for higher load capacity, often brought 
about by increase of speed. Design for more horsepower 
usually places a demand for more load capacity on the 


bearings. 
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Babbitt is Still Widely Used 

\lthough the modern trend is to high-strength bearing 
alloys and a strong backing, the low-strength babbitts are 
still very much in use. Solid babbitt bearings are still pour- 
ed into the bearing housing or connecting rod and a few 
solid precision babbitt bearings are still being made. Bab 
hitt is used in a variation of essentially two basic tin al 
loys and three basic lead alloys, with a difference in 
properties of these five basic alloys. However, all of these 
alloys are relatively soft and of relatively low load capac 


ity as compared to the bronze alloys. 


A Wide Range of Bronzes is Used 

Bronze alloys are widely used in a great many composi 
tions varying from the relatively soft high-lead copper-lead 
elloys, through a range of leaded bronzes of intermediate 
properties to the hard bronzes of high load capacity. Solid 
bronze bearings are very popular in many applications 
where bearing size, bearing load at close clearance or high 
speed, or pounding loads are not a prime requirement. The 
bronzes will satisfy extreme conditions of load, speed. 
clearance or pounding but they will not satisfy all the ex- 


tremes in a single application. 


An Ideal Bearing 

The ideal bearing is one that will hive the characteristics 
of embeddability, conformability and tolerance for dirt of 
the babbitts and the tolerance for load and fatigue resist- 
ance of the bronzes. Speed, corrosion, bearing wear, and 
shaft wear are other factors that enter into bearing appli- 
cations. Proper clearance, means of getting sufficient oil 
to the bearing surface, alignment, shaft finish and shaft 
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hardness are design factors that are important to bearing 
applications, exclusive of the alloy used. 

With the development of the steel-backed, babbitt-lined 
hearing, it became possible to design precision insert 
bearings. The ready acceptance of these bearings was 
partly due to the fact that such bearings could be operated 
at higher loads than the solid babbitt bearings and it was 
later found that the thinner the babbitt. the longer the 
fatigue life of the bearing and the greater the load-carrying 
capacity. 

With the advent of high-load insert bearings, the design- 
er took ready advantage of the bearing capacity and de- 
veloped equipment to deliver more horsepower per pound 
of machine. 

Copper-lead bearings are also available on a steel back 
where even the thin micro-babbitt bearings will not meet 
the load capacity. However, with the copper alloy bearings 
there is a loss of the desirable bearing properties of the 
softer babbitts. This is partially overcome by the use of 
copper-lead alloys where the soft lead interspersed in the 
copper gives the copper alloy a degree of the desired 
properties. However, the high-lead copper-leads also lose 
some of the properties of high strength and corrosion re- 


sistance of the bronzes. 


The Overlay Bearing 

\ compromise in bearing properties of the copper-ieads 
was brought about by the use of overlays. A thin deposit 
of tin or lead alloy on the surface of a hard bearing ma- 
terial will add surface properties and still maintain proper 
ties associated with the stronger alloys. It is impossible to 
have a bearing hard and soft at the same time, but it is 
possible to use the overlay bearing construction to obtain 
some of the properties associated with softness. and some 


associated with hardness. 


Low and High Melting Alloys 

\ logical compromise to the problem of producing a 
bearing material with some of the properties of the bab 
hitts and some of the properties of the bronzes is to select 
a base metal with intermediate properties. A general rule 
for such selection would be based on the melting point of 
the metal since the high-melting metals are those that 
have the properties associated with hardness and load 
capacity whereas the low-melting metals are those that 
have the properties associated with softness and ability to 
operate under imperfect conditions of alignment, smooth- 
ness and cleanliness. Also, since bearings operate hot and 
the strength properties drop off with increasing tempera- 
tures, the properties of the lower-melting alloys deteriorate 
more rapidly with increasing temperature because they 
operate closer to the melting point than the higher-melting 
alloys. 

Generalizations about bearing materials are not suffi- 
cient to select a proper alloy. On such a basis, cadmium 
and zine are good possibilities. As a matter of fact, both 
metals are used but whereas cadmium has good enough 
bearing properties to be used similar to the babbits, zine 


is only used where bearing requirements are at a minimum 
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A typical group of steel-backed aluminum-lined diesel 
engine bearings are seen at left on previous page 
Above is a closeup of a heavy-walled flanged bearing 
formed from oluminum-lined flat steel sheet. 





Table No. | 


Melting Point °F Bearing Properties 
449 Good 
610 Fair 
621 Good 
787 Poor 





and cost becomes the prime factor. Table No. 1 shows the 
general rating for some low-melting base metals. 

Another factor that is difficult to anticipate accurately 
is that of seizure. Under conditions that favor generation 
of heat such as limited lubrication or high speeds under 
load, the bearing metal may start to pick-up on the shaft 
and eventually lose size or seize. Seizure is due to the af 
finitey of one alloy for another when both alloys are clean 
and rubbed together under pressure. Seizure resistance in 
general is good for the soft low melting metals and poor 
for those of opposite properties, 

In a new critical bearing application, it is often not pos 
sible to select the best bearing material and bearing con 
struction even if all the reqirements are known. If a unit 
of similar characteristics and requirements is in service, 
then similar bearings would be recommeded. However, 
the bearing is affected by speed, load, lubrication, design, 
temperature, clearance, alignment, surface finsh, foreign 
particles picked up in the oil, corrosive substances formed 
in the oil, tendency of the oil to form a “varnish” on the 
bearing surface, crankcase ventilation, and shock loading 


on the bearings 


Any one of these factors may cause premature bearing 


failures. When the vatiation of bearing characteristics is 
included with the operating factors, the problem of de 
vising laboratory tests to predict bearing performance is 
very difficult. Comparative tests such as evaluation of rela 
tive fatigue resistance are quite reliable, however. since 
this is only part of the answer, the final test must be made 


in the unit in which the bearings will be used. 





Aluminum Bearings 


Solid aluminum bearings have now had well over ten 
years of excellent performance. It is believed that sufheient 
clearance, a good shaft finish and a hardened shaft are 
prime factors where it is desirable to obtain fatigue re- 
sistance at high loads. Under less severe demands, the 
conditions may be modified. 

lo operate at higher loads, aluminum on steel bearings 
were developed and have had several years of successful 
operation in diesel engines, For close clearance to reduce 
noise in high-load applications, aluminum on steel bear- 
ings with an overlay are in successful operation in gasoline 
engines. 

Although there is now considerable experience with 
aluminum, it is still a relatively new bearing material. It 
might be looked upon as a high-strength babbitt since it 
is a soft metal. However, the bearing properties do not 
readily deteriorate with increase in temperature as in the 
case of the babbitts. Also, where bearing properties are 
net critical, such as in high-load bushing applications, 
aluminum alloys can be made that are much harder than 
the tin and lead alloys. 

There are two basic aluminum alloys in use today; an 
aluminum tin alloy with minor amounts of nickel and cop- 
per to increase the physical properties of the alloy, and an 
aluminum-silicon alloy with a small amount of cadmium 
to increase the seizure resistance. 

The aluminum-tin alloy is bonded to steel by a patented 
rolling process using a silver bonding layer. The bond to 
the steel is excellent as shown by laboratory shear tests 


where a break occurs in the aluminum layer, indicating 





Table No. 2 


A Comparison of Various Base Metals as Bearing Alloys 


Brg. Alloy 
on Steel 


Resistance to Resistance to 
Seizure Corrosion 
Lead Base Good Poor 
Tin Base Good Good 
Copper-Lead Fair Poor 
Aluminum Fair Good 
Resistance 
of Shaft 
to-Wear 
Good 
Good 
Good Fair 
Good Good 


Embed- 
dability 


Ability 
Conformability to Carry Load 
Good Good Fair 
Good Good Fair 
Fair Fair 


Fair Good 


Photomicrographs showing (left) heavy layer of brittle iron- 
lumi comp d btained from casting aluminum on 
steel and (right) thin metallic silver bonding layer obtained 
from rolling aluminum on steel. Magnification -—500X 








that the bond is as strong as the bearing alloy. What is 
more important, the bond is ductile so that bearing stock 
can be formed into required shapes. Unlike cast aluminum- 
on-steel, the roll-bonded aluminum will withstand as much 


forming as the steel without breaking. 


A Comparison of Bearing Alloys 

Table No. 2 shows a general comparison of various base 
metal bearing alloys on a steel back. It only tells part of 
the story since a table of adjectives can only be used as 
an indication. Applications now indicate that the per- 
formance of aluminum-on-steel is superior to copper-lead 
and that it may be used at loads up to 4000 psi. 

Since tin is present only in amounts necessary to have 
adequate seizure resistance, the aluminum matrix is suf 
ficiently strong that the bearing also has good fatigue re 
sistance. Yet the alloy as a whole is sufliciently soft that 
it will move under influence of pressure so that the bear 
ing will conform to slight misalignment with the shaft. 

The upper performance limits of the aluminum bear 
ing are not yet fully known. However, exclusive of a com- 
parison with silver on steel overlay aircraft bearings, it is 
a new high-load, high-speed bearing competitive with the 
fatigue resistant bearings while retaining some of the 
properties of the babbitts. 

If it is desired to run at close clearance to reduce en- 
gine noise, then an overlay may be used. An overlay of 
0.0005 to 0.0008 in. of tin will increase the seizure re- 
sistance sufficiently for the bearing to run with close clear- 
ance. A tin overlay will have long life but the bearing will 


perform well after the overlay is gone due to increased 


clearance and a good fit brought about by wearing away 


of the overlay. If an overlay is used, then the two factors 
that are only listed as “fair” on Table No. 2 will both be 
improved. 

With proper clearances of the order of 0.001 to 0.0015 
in. per inch of shaft diameter, aluminum-on-steel bearings 
are being used in diesel engines. With less clearance, simi- 
lar bearings with an overlay are being used in automotive 
engines, 

Under proper conditions, aluminum alloy bearings will 
operate on shafts with a Brinell hardness as low as 200. 

Table No. 3 shows the expected load capacities of vari- 
ous bearing materials. These are general operating loads 
and there are variations from these nominal loads depend- 
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Table No. 3 
Load Capacities of Various Bearing Materials, P.S.l. Projected Area 
1000 Hours 1000 Hours 1000 Hours 
Normal Heavy Duty Max. Load 


Materials Operation Operation Ailowable 


Conventional Babbitts Tin and 

and Lead Base 0.016 Thick 1500 1000 2000 
Thin Babbitts Tin and Lead 

Base 0.002—0.005 Thick 2000 1500 3500 
Copper—Lead SAE-48 3090 2000 4000 
Solid Aluminum Alloys 3500 2500 5500 
Copper-Lead Overlays and 

Aluminum-on-Stee! 4000 2500 7000 





ing on the alloy, as well as the operating conditions. 

It is an interesting fact that aluminum-on-steel is in 
the same general load-range as copper-lead with an over- 
lay. In the case of copper-lead, the matrix of the alloy 
consists essentially of a sponge of copper with spheres of 
lead interspersed. Although the copper matrix is strong. 
its strength is limited by the volume of lead in the alloy. 
In the case of the aluminum-tin alloy. the volume of tin 
in the alloy is small and consequently. the alloy as a 
whole is strong. 

Typical diesel engine steel-backed aluminum-lined bear- 
ings and a flange bearing are illustrated. These bearings 


are formed from flat strips. It is possible to form the 


flange bearing from flat strips due to the ductile bond. The 


photomicrograph of cast aluminum-on-steel shows the 
brittle iron-aluminum compounds at the bond line that are 
associated with a brittle bond that limit formability of 
flat stock. The second photomicrograph is of roll-bonded 
stock with a ductile layer of silver between the aluminum 
and steel and shows complete absence of brittle iron 


aluminum bonding layers. 


Although aluminum-on-steel is a relatively new bearing 
material, it will not replace ail other bearing materials 
any more than bronze has replaced babbitt or silver has 
replaced bronze. It is merely a new bearing material with 
a new set of properties that satisfies the needs of some 
engines better than any other bearing. 

In general, it is a high-load bearing that retains some 
of the properties of the softer metals; properties that are 
essential to continuous bearing performance. This material 
while operating at high loads still has the ability to op- 
erate under temporary distress due to misalignment or 
dirt, which is the real function of the bearing alloy. 

\luminum-on-steel has several advantages over solid 
aluminum. Since the aluminum lining is thin, the steel- 
backed bearings may be designed for less clearance than 
solid aluminum where sufficient clearance has to be al- 
lowed for the higher coefficient of expansion of aluminum 
as compared to steel. Also, it is easier to design a means 
of locking the bearing into the vase where a strong stee! 


back is available. 


Aluminum has Many Possibilities 

The success of aluminum-on-steel will lead to wider use 
of this material. Also, it calls attention to the fact that 
solid aluminum has been successfully used for many 
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years and it is rapidly becoming recognized that aluminum 


base alloys are taking a place with lead-base, tin-base and 


copper-base alloys as bearing alloys. 

The possibilities for use of aluminum alloys for bear 
ings and bushings are very wide. By alloy additions. 
aluminum alloys can be made with a wide range of hard 
ness and with adequate seizure resistance where needed 
Cast and wrought alloys are available so that with proper 
selection, solids can be made or strip stock or clad stock 
can be made that is formable. Thus, aluminum is a pos 
sibility in a great many applications ranging from single 
bushings rolled up from sheet to high-load, high-speed 
bearings. 

Unfortunately, in the history of bearings, it has often 
not been possible to design a bearing for an untried set 
of conditions. After a new bearing material is established 
Ly test and by success in the field, it must be subjected to 
acceptance testing under the new set of conditions, It may 
be that a small change in clearance or design is required 
for the new conditions. Or it may be that one alloy will 
give longer life than another depending on whether bear 
ing life is limited by fatigue or by wear. 

Due to necessary acceptance tests, aluminum alloys as 
hearing materials will not spread in use any faster than 
previous new alloys of other metals. However, aluminum 
is well on the way. It is estimated that there are five to 
ten million solid aluminum bearings and one million 
aluminum on steel bearings in service today. 

Field and test experience has indicated the design limit 
ations for operation of aluminum bearings. These are 
given in Table No. 4 to be used as a general guide. Indi- 
cations are that higher loads can be tolerated than the 
Table No. 3. 


characteristics of a particular engine may dictate devia- 


established test loads of However, the 
tions from accumulated recommendations. The final ac 
ceptance in a particular application will depend on an 


engine testing program. 





Table No. 4 
Design Factors—Aluminum and Aluminum-on-Steel Bearings 
A. Shaft Hardness and Finish: 
1. Min. 165 Brinell for large diesels with speeds under 1000 rpm. 
2. Min. 450 Brinell for high speed gasoline or diesel engines. 
3. Max. 10 RMS finish recommended with Max. 20 RMS accept 
able. 
B. Load Capacity—Recommended Maximum 
1. 4000 psi of projected area for Cast Aluminum 
2. 5000 psi of projected area for Steel-Backed Aluminum 
C. Overlay: 
1. Recommended for high-speed applications 0.0005-0.00! in 
thickness. 
2. Tin overlay recommended—lead-tin if desired 
D. Clearance: 
1. Steel-Backed Bearings. 
a. Min. 0.00075 per in of shaft diameter 
b. Min. 0.001 per in of shaft diameter without overlay 
2. Cast Bearings 
a, Min. 0.00125 per in of shaft diameter 
E. Alloys: 
1. Steel-Backed 
a. Aluminum-tin alloy 6 per cent nominal tin as Alcoa XB-80-S 
alloy. 
b. Aluminum-silicon alloy 4 per cent nominal silicon. 
2. Cast Aluminum. 
a. Aluminum-tin alloy 6 per cent nominal tin as Alcoa 750 
Alloy. 
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Batteries should be kept clean and well blocked. Check elec*rolyte level at Frequent intervals 


Practical Pointers For 
Year-Round Battery Maintenance 


INTER and summer, the same standardized mainten 


ance techniques are applied to storage batteries. 


Most important of these, according to Exide service spe- 


cialists, are the battery inspections. Although the storage 


battery requires a minimum ef care, the importance of 
proper m iintenance must not be underestimated. The key 
to lower battery depreciation, less frequent replacement, 
long battery life and consistently high performance is cor- 
rect maintenance, methodically applied over years of bat 
tery service. 

In general, battery inspections include the following: 

l. Specific (‘Taken 
water.) 

2. Check of electrolyte level. 


water.) 


gravity readings. before adding 


(Taken before adding 


3. Check of battery temperature. (Normally a rough es- 
timate is sufficient. ) 

L. Check of voltage regulator. (Adjust if required.) 

5. Visual check of battery, including trays, tray block- 
ing, cleanliness, connections ete. 

Kach time a hydrometer reading is taken, a small 
amount of electrolyte may be lost. If one cell is used as a 
pilot cell and read contimuously, its fully charged specific 
gravity gradually will be lowered below the other cells. 
To avoid an excessive loss from any one cell, it is reecom- 
mended that a different cell be used in each half of the 
battery at least once each month. 

\ special type of vent plug of white porcelain or other 
distinctive color may be used to identify the cells to be 


checked at each inspection. These special plugs should first 
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be installed in the vent hole of the positive terminal cell in 
each battery compartment. At least once each month, the 
plugs are moved to the next adjacent cells, following the 
series circuit. When the negative terminal cells are reached. 
the plugs are returned to the positive terminal cells and the 
routine is repeated. 

Specific gravity is checked with a hydrometer. For each 
three deg above or below 77°F, one point must be added 
or subtracted respectively to the hydrometer reading. For 
example, in the same state of charge a battery might read 
1.200 (1200 points) at 77°F or 1.210 at 47°F. 

If at any time the hydrometer reading is 100 points, or 
more, below full charge value, a starting failure may result 
Standard 


charging procedures should be used. The amount of charge 


and “boost” charging is indicated. “boost” 
need only be sufficient to get the locomotive into service. 
Following recharge, enter pertinent information on the 
hattery record card. 

Measure electrolyte level above the splash cover to near 
Vs-in in cells to be checked. Addition of water should 


he required only at monthly inspections. If electrolyte 


est 


level is low, however, add water io the proper height in all 
eells. 

Make sure the reasn for unusual water usage is de- 
termined, and if it is abnormal, correct it. Enter record 
of any water addition on battery card. Generally a battery 
in daily locomotive service will require 4% to /% in of 
water a month per cell. 

In winter, waier should be added only just before the 


locomotive goes into service so that the charging current 
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will mix it with the electrolyte. If water is added and un- 
mixed, it may freeze in cold weather. 

Only approved water should be added to batteries. Ap- 
proved water is that which has been analyzed and found 
suitable. Water fit for human consumption is normally 
satisfactory for Exide batteries, but some drinking water 
may be unsuitable. 

Water from local sources usually is suitable. but if 
doubt exists it should be analyzed or distilled water should 
be used. Your local Exide representative should be con- 


sulted, as he has extensive records of water analyzed in 


his territory. If he thinks it advisable, a one-quart sample 


may be sent to the Electric Storage Battery Company's 
laboratories for a report, 


Check temperature of cells by touching covers with 


Hydrometer readings should be tcken at eye 
level and proper temperature correction meade 


Periodic checks cre recessary here also 


hand. If they feel excessively warm. take thermonetet 
reading of electrolyte. When electrolyte temperature is 
above normal, find cause and correct it. Enter record of 
ebnormal temperatures on battery card. 

Check by touch or visually: 

1. Tray blocking (see manufacturers’ recommendations). 

2. Intertray and terminal wiring and all bolted conne¢ 
tions. 

3. Tightness and condition of vent plugs. 

1. Cleanliness of battery. 

5. Evidence of electrolyte leakage, as from broken con- 


tainer, cover, or loose or missing vent plugs. 

The amount of water used is a good indication of the 
correctness of the amount of charge the battery is receiv- 
ing. Too high a setting of the voltage regulator will cause 
water usage of more than '2 in per month. High setting of 
the voltage regulator is often associated with a “hot” bat- 


tery. characterized by electrolyte temperature more than 
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15°F above the ambient temperature. Excessive tempera 
ture and overcharging necessitate more frequent addition 
of water. 

Too low a setting of the voltage regulator will result in 
gradually decreasing specific gravity readings as measured 
from week to week, and a water usage of less than /%4 in 
per month. Undercharging can result in a starting failure 

Voltage regulator settings depend upon type of equip 
ment, working schedule of the diesel locomotive, and sea 
sonal temperature changes. However, a nominal setting to 
hold a constant voltage of approximately 2.32 v per cell at 
both idling and full throttle speeds is a satisfactory start 
ing point. For example, the voltage regulator setting fo: 
32 cells initially would be 74 v; for 56 cells, 130 v. 


If subsequent readings indicate a decreasing specifi 


Individucl celt recdings mcy also be taken 
with o voltmeter. Low cell readings, either 
specific gravity or voltage, mean trouble 


vravity, advance the voltage regulator at '2-to |-v intervals 
until a balance is secured, A fully charged battery using 
excessive water calls for reduction of the voltage regulator 
setting until normal specific gravity and average water 
usage are observed at subsequent inspections. 

Low individual cell readings (voltage or gravity) may 
be the first indication of trouble and must not be ignored 
Individual cells should be considered low when reading 40 
points below the highest reading cell, or 0.20 volts lower 
than the average cell when the battery is on charge. In 
spect individual cells for leakage and check voltage regu 
lator setting. If low cells are not due to leaky jars or con 
tainers, or improper regulator setting, and an equalizing 
charge fails to correct the trouble, remove the trays con 
taining the low cells and replace with suitable spares. 

Knowledge and application of basic maintenance tech 
niques outlined in this article will reduce battery replace 


ment and cut costs impressively. 
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URING recent years, the increasing use of residual 

fuel oil for both diesel engines and gas turbines has 
raised the problem of what harmful impurities exist in 
the oil and how their content may be simply and ac- 
curately determined. As a prerequisite to an experimental 
program on the centrifugal purification of residual fuel 
oil, the problem of analysis was attacked to determine 
a sensitive, accurate method for measuring these impuri- 
ties. 

In general, oil impurity measurements fall into three 
classes: direct analysis of the oil by ashing followed by 
spectrographic analysis for the metallic constituents if 
desired; indirect analysis, which generally involves fil- 
tration followed by analysis of the cake for insoluble com- 
ponents or of the filtrate for soluble materials; and, in- 
direct analysis by extraction of the metallic impurities 
with a suitable solvent such as hydrochloric acid. How- 
ever, the last method is generally unsatisfactory because 
it cannot determine the inert solids that also cause abra- 
tion. 

Any type of filtration has the inherent disadvantage of 
depending on the pore size of the filter medium for de- 
termining how much material is retained as cake. ‘The 
method of sample preparation and temperature, pressure. 
and time in the filtration cycle may strongly affect the 
dispersion and solubility of colloidal and partially soluble 
hydrocarbons. 

The problem of compatibility is well known in dilution 
or washing of viscous stock with solvents. As a_ result, 
this type of measurement may include a hycrocarbon 
fraction which is precipitated by a solvent diluent or is 
not removed by a wash, but which is burnable in an 
engine and is not harmful. 

In evaluation of centrifugal purification, as is the aim 
in this case, the correlation between filterable and centri- 
fugal material is at best uncertain. Tests of the filtration 
type do not give absolute values, as the harmful materials 
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Measurement of Ash Content 
In Residual Fuel Oil 


By F. W. Keith, Jr. and Frank Downing 





Development Engineers, The Sharples Corp. 


present may be obscured by the presence of harmless 


hydrocarbons. 

An ash measurement of the oil can determine the pre- 
sence of all inert and metallic impurities and is essentially 
an absolute test. It does not distinguish between insoluble 
metallic salts that act as abrasive particles and metallic 
components soluble in the oil. The latter, after combus- 
tion in the engine, will be in fused or solid forms. How- 
ever, that may be highly destructive. 

Although it has not yet been determined which of these 
groups contributes more to engine wear, this fact does 
not limit the usefulness of the ash test. Straight centrifugal 
purification can remove only the solid particles from 
fuel oil, while a washing-centrifugal treatment may also 
remove some soluble impurities. But the results in both 
cases can be followed accurately by ash analysis. 

When a properly controlled ash test is combined with 
spectrographic analysis, a better understanding of the 
wear characteristics results for any fuel oil stock 


Previous Work 

The technique of ashing oils is by no means a new 
one to the industry, the standard method being ASTM 
procedure D-482-46 (1) and its predecessors. This re 
quires combustion of the sample and then muffling to 
a constant weight. An error of 10 per cent is expected 
in reproducibility. The method does not specify any 
temperature condition for the ignition or the muffling 
furnace. 

Morgan and Turner (2) used radioactive tracer tech- 
niques to study losses of metallic ash-forming constitu 
ents during ashing. They claimed the ASTM method 


(1) ASTM D-482-46; American Society of Testing Materials Stand 
ards Philadelphia, Pa. 

(2) Morgan, L. O., and Turner, S. E.; Symposium on Use of Iso 
topes in Petroleum Chemistry, ACS Meeting in Chicago, Ill., 
Sept. 1950; p 55 in Division of Petr. Chem, Preprint. 
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was subject to three possible major sources of error: 

1. Loss by volatization during ignition. 

2. Loss by volatization during combustion. 

3. Loss by mechanical entrainment during combustion. 

Radioactive iron, sodium, and calcium as inorganic 
compounds, naphthenates, and saliculates. were added in 
known amounts to petroleum oils and residual cuts 
Combustion was carried out by heating the oils to the 
fire point and then allowing them to burn until solid 
carbonaceous residues were obtained. These were then 
ignited to constant weight in a muffle furnace at 550°C. 

The average loss for sodium was 2 per cent, for iron 
3 to 4 per cent, and for calcium negligible. Some tests 
were run in closed chambers where the incoming and 
effluent gases were filtered. The authors reached the 
conclusion that, under the conditions of ashing used, 
losses due to volatilization and entrainment of ash com 
ponents were not of great significance. 

Other experiments showed that high rates of com 
bustion and the presence of traces of water in the oils 
caused considerable surface turbulence during combus- 
tion and resulted in high and variable losses. Ignition 
of ash over a blast burner (ca. 900°C) caused large 
losses, particularly of sodium. Oil crawling over the 


edge of the crucible during combustion apparently got 


there by distillation and condensation as it showed no 
radioactive metal content. 

Reports from the Socony-Vacuum laboratories (1) re- 
commend reducing the oil to a carbonaceous residue by 
heating from above with an infra-red lamp and from 
below by a hot plate without igniting the sample. For 


the determination of sodium in residual fuels. the sample 
is decomposed as above and freed of carbon by reduc- 
tion in a muffle furnace at 525 C- 


25 C. In preparing 
a petroleum sample for spectrographic determination of 
iron, nickel, vanadium, and copper, concentrated sul- 
furic acid is added to the sample before decomposing 
it as above. The sulfated ash thus obtained is muffled at 
475°C to 525°C, with a stream of oxygen being bled 
into the furnace to expedite the reduction. 

The Humble method (1) for total ash essentially follows 
the ASTM ashing procedure. It specifies, however. that 
during ignition the burner flame should be kept low 
enough not to heat the crucible to even a slight red heat. 
and also that the muffle furnace be held at 550°C 

Anderson and Hughes (2) studied the spectroscopi« 
determination of vanadium in residual fuel oils. Their 
ashing procedure was as follows: They heated the sample 
gently until it ignited and then continued heating only 
enough to cause the crucible to glow. When the sample 
ceased burning and smoking. it was ignited in a muffle 
at 500° to 600°C overnight. 

This procedure was found to leave no stain in the 


crucible as is caused by fusion of the sample and re 


(1) O. 1. Milner, et at; Anal. Chem, 24 1728 (1952) 

(2) Anderson, J. W., and Hughes, H. K; Anal. Chem. 23 1358 
(1951) 

(3) Scott, W. W 
York, N. ,: 


Standard Methods of Chemical Analysis, Neu 
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TABLE | 
Weight Percent Ash on Oil 
With Combustion With Combustion 
and High Temp.* and Low Temp. 


No Combustion 


Treatment and Low Temp 


Not Sulfated 0895 1006 0957 
Sulfated Ash .0786 1190 
*High Temp. indicates muffling at 900°C-1000°C, while Low Temp 
means 500°C-550°C. 


action with the crucible. The value of sulfating the ash 
was also studied. It was found that after 612 hours at 
500 C, a sulfated sample of vanadium pentoxide had re 
verted almost completely to the unsulfated condition 
This indicates that sulfation of an ash can lead to large 
errors as the degree of reversion is generally unknown 
Vanadium pentoxide was found to fuse at 690°C 


Experimentation 


In order to determine the effect of these modifica 
tions. five methods of ashing were tried on a sample 
of residual fuel oil as outlined below. Duplicate tests 
were made. 

1. Standard ASTM procedure of combustion with con 
siderable heating by the burner followed by muffling 
at 900°C to 1000°C. 

2. Same as (1) except very little heating with the 
burner and with the furnace at 500°C to 550°C. 

3. Socony-Vacuum procedure: sample decomposed 
infra-red heat and hot 
followed by muffle furnace at 500°C to 550°C. 

lL. Modified sulfated 


ash: 0.3 ml of concentrated sulfuric acid added per gram 


without combustion by plate. 


Socony-Vacuum procedure for 
of sample before decomposing sample without burning 
hy infra-red heat and hot plate, followed by muffling 
at 500°C to 550°C. 

5. Seott’s alternative method (3): sample treated as 
in (1) except that sulfuric acid is added after oi! 1s 
partially decomposed; muffle at 900°C to LOO00°C. 


Discussion 


Results of these tests are shown in Table L. In this 
table, “high temperature” means muffling at 900°C to 
means 500°C to 550°¢ 


It is apparent that low temperature muffling gives 40 to 


1000°C and “low temperature” 


50 per cent more ash than high temperature. Since the 
former appears to contain no carbon and dissolves com 
pletely in acid, the difference must be due to volatiliza 
tion during muffling. This difference exists for both sul 
fated and untreated samples. 

The differences between combustion and no combus 
tion at low temperature is small and probably represents 
experimental error. The average error for the high tem 
perature samples is | per cent, and for the low tempera 
ture about 3 to 4 per cent. This indicates that good 
“check” values for a particular method of ashing does 
not mean that the amount of ash obtained is “right”. 
but rather that the work is accurate for the method of 
ashing used. 


Sulfated samples are 13 to 24 per cent greater in weight 
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than the corresponding untreated samples. The theoretical 
increase depends on the composition of the ash. For pure 
sodium oxide or vanadium pentoxide, the increase would 
be about 125 per cent. For 40 to 50 per cent metallic salts 
in the ash, as is the case here, the increase should be about 
90 to 65 per cent. 

It therefore appears that the sulfated ash has partially 
reverted with a greater reversion at the higher tempera- 
ture. Comparison of sulfated ashes thus is very uncertain 
as the degree of reversion depends on both the composi- 
tion and the treaiment. 

While the experimental work is limited, it generally 
bears out results previously reported in the literature and 
the following conclusions seem justified: 


1. Combustion is faster and no less accurate than infra- 
red heating. 

2. Muffling should be done at 500°C to 550°C. An 
oxygen stream in the furnace speeds the reduction, but 4 
to 6 hours are still necessary. 

3. Sulfating the ash introduces an indeterminable rever- 
sion and appears unnecessary for low temperature heating. 


Recommended Procedure 

Based upon these studies and the literature survey, the 
following procedure for ashing residual fuel oils is rec- 
ommended : 


a. Use 30-ml crucibles that are free from stains and 
have been washed in concentrated hydrochloric acid and 
muffled at greater than 600°C. 

b. Weigh into the tared crucible about 20 grams of oil. 
Warm gently with a burner until combustion starts. Warm 
with a flame as necessary to maintain combustion, but 
never heat crucible to a red glow. 

c. After combustion of the ash to a carbonaceous resi- 
due, place the crucible in a furnace at about 200°C. Raise 


the temperature slowly, leaving the furnace door open 
until smoking stops. Then close the door and set the tem- 
perature for 500°C. to 550°C. 

d. After muffling for 4 to 6 hours, start weighing the 
crucible to constant weight cooling as necessary in a 
dessicator. 

e. A tare crucible should be used in weighings to com- 
pensate for atmospheric changes. If the ashing crucible is 
stained after ash removal, the temperature has been too 
high at some point in the procedure so that fusion and/or 
reaction with the crucible has occurred. 


Reproducibility 

This procedure was used in an extended series of tests 
on centrifugal and water-washing purification of residual 
fuel oils and was found very satisfactory. Replicate sam- 
ples seldom deviated by more than +2 per cent from the 
average. 

During the investigation, ash values in the range of 
0.031 to 0.150 weight percent on oil were encountered. 
When a spectroscopic analysis was to be made on a sample, 
solution of the ash in hydrochloric acid was satisfactory. 





What Do You Know! 


. Specific gravity of the electrolyte in a storage battery is 
used as a measure of: 


a. Voltage 
b. Amperage 


c. State of charge 
d. Condition of electrolyte 


. A fully charged battery has a freezing point 
than one nearing complete discharge. Select the appro- 
priate word to fill the blank from these following: 


a. Higher b. Lower 
3. The starting motor shaft carrying the pinion engaging the 
flywheel ring gear should be: 


a. Well greased to reduce sliding friction 
b. Wel! oiled for the same reason 
c. Very lightly oiled 


4. The cooling system should be completely tight, both to 
leakage into and out of the system. Leakage of combus- 
tion gases into the cooling water through a faulty gasket 
or damaged surfaces at the head-block juncture will pro- 
mote corrosion. 


b. False 


a. True 





Here are more questions to test your general 
knowledge of the diesel field. Make your se- 
lections, then turn to Page 77 to check them. 


. With reference to sleeve bearings, which of the following 
pertain to lining material characteristics and which are 
functions of application? 

a. Embeddability 
b. Proper clearance 

. Alignment 

. Conformability 

. Fatigue resistance 

. Proper lubrication 

. Load-carrying ability 
. Corrosion resistance 

. Successful turbocharging of 2-cycle engines had to wait 

a long time until: 
a. Cylinder pressures were increased 
b. Competition forced i+ 
c. Higher etficiency turbochargers were developed 


. The main purpose of coolant heaters is to keep the engine 
from freezing without the use of antifreezes. 
a. True 


b. False 


. The amount of ash in a fuel is a factor affecting abrasive 
wear and some types of deposit formation. 
a. True 


b. False 
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“Dart's 
Aardvark’ 


EVELOPMENT of the “ 
forts of mining equipment manufacturers to design 
equipment capable of meeting the demand for increased 
mine output. Dart has manufactured specially designed 


Aardvark” stems from the ef- 


underground mining equipment for many years, but this 
new model is the highest horsepower-rated truck ever to 
be used in underground mining operations. 

Power for the unit is supplied by a 6-cyl, 275-hp Model 
NHBS-600 Cummins diesel engine driving through a trans- 
fer case to a Twin Disc Model CF-10,000 Series torque 
converter with a fully reversible transmission. Maximum 
engine torque of 710 ft-lb is developed at 1600 rpm, while 
rated engine horsepower is developed at 2100 rpm. Bore 
and stroke for the engine are 54% in by 6 in, respectively. 

The torque converter and fully reversible transmission 
provide smooth application of power and enable the iruck 
to operate equally well when traveling either forward or 
backward. Design of the engine and power train permit 
speeds of almost 30 mph to be attained over smooth 
terrain. 

A set of dual controls and a swiveling seat make it easy 
for the driver to operate the vehicle in either direction, as 


would be necessary in shuttle operations. The driver can 
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Standing 60-in. high, the Aardvark is equipped 
with dual controls for operation in either 
direction. The large box on the side of 
the unit is the exhaust gas scrubber 


A unique diesel-powered truck for use 
in underground mining operations is 
the latest development of the Dart 
Truck Company. It is powered by a 
275-hp Cummins engine and is capable 
of hauling a 20-ton payload. 


nose his truck into a work area where it is mechanically 
loaded, and then by swiveling his seat, drive off in the 
reverse direction. Further comfort is afforded the operator 
by inclusion of hydraulic steering, air brakes, and excellent 
visibility in the vehicle’s design. 

Other design features include an apron-type conveyor 
in the bottom of the body. and an exhaust scrubber. The 
conveyor is powered by a large, fully reversing hydraulic 
motor capable of unloading the truck at any rate from 0 
to 60 rpm. The exhaust gas scrubber renders any toxic 
gases in the exhaust harmless. 

Unladen weight of the 60-in high unit is 33,700 lb. The 
unit shown is the first of a fleet which will be put into 
service at the White Mine - in 
Michigen. 


Pine Copper northern 








First of Its Kind in Canada 


\ new wheel truing Thhate hine Is HOW 
in operation at the new $1 million 
diesel-electric locomotive service plant 
heing completed by the Canadian Pa 
cifie Railway at Nelson, B.C. The unit. 
shown in operation here, permits diesel 
locomotive wheels to be machined 
without removing either the wheels or 
trucks from under the locomotive. 


lhe 


servicing of diesel-electric 


machine will be used in the 


locomotive 


Pipe Piant Uses 4-Job Diesel 
Most manufacturing concerns install 
a diesel power unit to do a specific 
job. Weber Briars, Ine., City 
N. J. uses one diesci to supply all the 


Jersey 


power needed for every operation in- 
volved in turning a piece of Italian 
briar root into a pipe. In actuality, the 
International UD-24 diesel does quad 
ruple duty. 

It provides power for a 75-kw DC 
generator and a 15-kw 
line shaft 


having a total load of 25 hp; its ex- 


te generator: 


it drives a with machines 
haust gases heat a briar-drying room: 


and its engine jacket hot water is cir- 


culated throughout radiators to pro 


vide the plant with heat. 
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units operating on the Kootenay-Kettle 
Valley divisions of the CPR in south- 
ern British Columbia. 

In operation, the locomotive unit is 
moved over the pit until the wheels to 
be trued come into contact with the 
wheel drive rollers of the mac hine. Re- 
tractable rails are hydraulically with- 


drawn, and carbide milling cutters 
raised to engage the worn wheel treads 


and flanges. 


Conservation Note 
sack 
swer to greater diamond salvage in in- 
dustry. At the Edmore, Mich., plant of 
the Carboloy Dept. of General Electric 


An ordinary may be the an- 


Co., a common cloth sugar bag is sal- 


vaging diamonds from — grinding 


sludge, recapturing enough diamonds 
in a month to have them made into 
four or five additional grinding wheels 
at nominal cost. 

The bag acts like a coffee strainer. 
It is tied end of the 


coolant pipe leading from machines 


to the exhaust 


which grind cemented carbide tools 
with diamond grinding wheels, allow- 
ing only the coolant to flow into the 


reclamation system. 


Reading Ups Train Master Order 
The Reading Co. has placed an ad 
ditional order for five diesel-electric. 
2460-hp Master 
with his company, according to Robert 
H. Morse. Jr.. president of Fairbanks. 
Morse & Co. When delivered, this will 


make a total of nine Train Masters in 


Train locomotives 


use on the railroad. The new units will 
cost approximately $14 million and 
will be manufactured at Beloit. 
General Motors Takes In Euclid 
Harlow H. Curtice. 
Motors Corp.. 


president of 
General recently an 


nounced authorization by the board 
of directors of the corporation for an 
exchange of stock with the Euclid 
Road Machinery Co. 
Acceptance of the offer by Euclid 


shareholders will result in the exten 
sion of General Motors’ truck lines in 
to the heavier off-the-road type of ve 
hicles not produced by the organiza 
tion, and which is represented by Eu 
clid products. This program of product 
considera 


Motors 


engines 


extension has been under 


tion for some time. General 


now supplies diesel and 


torque-converte! transmissions — for 
these types of vehicles. 
administrative and 


Kuclid’s manu 


facturing activities are located at 
Cleveland, Ohio. It also has a wholly 
owned manufacturing subsidiary near 
Glasgow, Scotland, Principal products 
of the company are rubber-tired rear 
and bottom dump trucks ranging from 
10 to 50 tons in size. It also produces 
scraper carriers up to 30 tons. 
Clark Celebrates 50th Year 

Clark Equipment Co., manufacturer 
of industrial materials handling trucks 
and automotive components, is cur 
rently observing its 50th year of op 
erations. Founded by the late Eugene 
B. Clark, the company has had a sus 
tained growth, employing less than 20 
persons fifty years ago to more than 
7000 at present. Plant facilities have 
grown to approximately 2 million sq 
ft of floor space located in four south 
Michigan this 


year. Clark acquired Ross Carrier. 


communities. Earlier 
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30 Diesels for Northern Pacific 

Northern Pacific Railway will buy 
30 additional diesel-electric locomotive 
units at a cost of approximately $4'2 
million, it was announced. Deliveries 
are to be made next vear. 

At present, 80 per cent of the road's 
service is 


passenger diesel-powered. 


with all mainline passenger trains 
dieselized. Yard service is 56 per cent 
dieselized and freight service, 54 pet 
cent. The new locomotives will give 
Northern Pacific a total of 297 diesel 
units in service. 

Young Radiator Expands 

A new industrial expansion pro- 
gram is underway at the Mattoon, Ill. 
plant of the Young Radiator Co. The 
new construction involves a 20.000-sq 
ft, one-floor structure adjoining pres 
ent buildings. 

Gas Turbine On Load at Exhibit 

A demonstration of the progress 
made in British gas turbine develop- 
ment is being conducted by Ruston & 
Hornsby Ltd. at the Engineering and 
Marine Exhibition in Olympia, Lon 
don. An industrial gas turbine is run- 
ning on load and supplying electricity 
for part of the lighting of three halls 
of the Exhibition. It is believed to be 
the first time in engineering history 
that a gas turbine has publicly run on 
practice service. 

The turbine selected is the latest de- 
sign, Mark TA, of the company, now 
being batch-produced. It is a light- 
weight industrial turbine of 750- to 
1000-kw output supplied for service on 
a range of fuel including diesel, natural 
gas and coal tar. The turbine is supply- 
ing power to the Olympia substation 
at 6600 v and will run on load for 10 
hr per day for the entire 13-day 
exhibit. 

SAE National Tractor Meeting 

Engineers who design and manufac- 
ture mechanized farming equipment 
are meeting at the Hotel Schroeder in 
Milwaukee for the Society of Automo 
tive Engineers’ 1953 National Tractor 
Meeting and Production Forum. Dates 
are Sept. 14-17. 
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"Tilt-Testing” Engines at Detroit Diesel 


\ “tilt-testing™ stand in the labora 
tories of the Detroit Diesel Engine Di 


Motors is used to 


check the performance of an engine 


vision of General 
while tilted to various off-vertical posi- 
tions. 

Here, an attendant checks oil gauges 
to determine the effectiveness of the 
lubrication system at an extreme angle. 


These tests preclude lubrication difh- 


Engineer Finds Diesel Whistle 


Oldtimers with a yen for progress 
but a hidden nostalgia for the halcyon 
days, like lying awake at night and 
being cheered by the sound of a steam 
train whistle, will be pleased to know 
that someone has decided to do some- 
thing about that bull-throated diesel 
horn. 

Mr. B. A. Yates, an engineer on the 
‘ ompletely dieselized Roe k Is] ind, re- 
portedly has perfec ted a chime whistle 
that he believes may replace the horn. 
The whistle is made of brass and re- 
the old 


shape and sound. It can be mounted 


sembles steamer’s whistle in 


on a compressed air conduit and is 


culties which might arise in the en 
eines because of off-level operation in 
tractors and other large earthmoving 
“quipment, 

The tests have also helped in Detroit 
Diesel’s development of inclined diese! 
engines such as those used in the cete 
brated Budd RDC’s and other engines 
in marine propulsion service, indica 
tive of constant industry research 
said to be easily replaceable with the 
compressed air-operated horns, usu 
ally provided on diesel locomotives, 
by utilizing the same standard fittings 


and equipment. 


AIEE Machine Tool Conference 


The sixth annual American Institute 


of Electrical Engineers’ special con 
ference on machine tools will be held 
Oct. 14-16 in Cleveland, Ohio, it. has 
announced, It feature ses 


been will 


sions on electronic drives, automatic 


machine control, electrical codes in the 
industry, and 


economics of control 


devices. A panel discussion and in 
spection of industrial plants are also 


planned. 





Plan Winterization— 


INTER operation is hard on equipment. A well-plan- 
ned winterization program is the answer in reducing 
winter maintenance costs and increasing unit availability. 
Cold weather starting usually presents one of the largest 
problems, This can be eased to some degree, of course, by 
the use of cold-starting aids. However, at their best, cold- 


starting aids are no substitute for good engine condition. 


What Has To Be Done 

A check list is perhaps the best method of getting started. 
Since engine application varies widely, we will confine the 
check list to the engine and necessary accessories as follows: 

General Engine Condition 

Starting System 

Fuel System 

Lube Oil System 

Cooling System 
lf you have a power train to winterize, or perhaps a 
variety of driven equipment, all you have to do is tack 
the additional items on the tail end of the list. 

Before going into the check list, it might be well to dig 
out those PM records and do some checking. Chances are 
that you will find a few units scheduled for overhaul during 
the winter months. It may be to your advantage to schedule 
the work on these engines before winter sets in. This will 
put you ahead of the game if high unit availability is needed 
for winter operation. 


General Engine Conditions 

If your preventive maintenance is up to date, there is 
little to be done except a routine inspection, Any irregulari- 
ties should be followed through and corrected. Good com- 
pression is one of the main prerequisites for winter oper- 


vtion. A compression test will indicate what shape the valves 
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Cartoons Courtesy Allis-Chalmers Mfg. Co. 


and rings are in. lf compression pressures don’t come up 
where they should, find out why and correct it now. Those 
few pounds will make a big difference this winter. Here is 
a quick guide to the causes and remedies of poor com- 


pressic ym. 
Probable Cause 


Remedy 


Clean valve guides and stems. 
Reface valves and seats if necessary 


1. Sticking valves 
Warped valves Replacement. 

Incorrect valve 

adjustment 


Check your engine maintenance manual 
for proper clearance and adjust 
Sticking rings Pull pistons for clean-up and replace 
rings. 

Worn pistons, liners 
or rings 


Correct by replacement or reworking of 
parts so that clearances meet manufac 
turers’ recommendations. 

Faulty head gasket Replacement. 
Worn valves and/or Resurface or replace as necessary. 
seats 


Weak or broken 


valve springs 


Replacement. 


For a good indication of 
valve and ring condition, 
start your winterization 
program by checking 
cylinder compression 
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Starting System 

Cranking speeds will have to be up to normal this winter 
despite the extra drag on the engine at low temperatures. 
Therefore the battery, starter, generator, and associated 
electrical equipment will have to be in good order. 


The Battery will be a logical point to start checking. A 
good hydrometer will indicate the charge condition of the 
battery. The specific gravity of the electrolyte should be at 
the proper level. A fully charged battery will have a read- 
ing of between 1.265 and 1.290 (or as otherwise stated 
on the battery). 








A little extra attention to battery condi- 
tion pays off when the mercury drops. Use 
@ good hydrometer and make sure the 
float is free. 


Courtesy The Electric Storage Battery Co. 


Since temperature will affect specific gravity readings, 
when reading the hydrometer it will be necessary to make 
some correction if the electrolyte is above or below 80 F, 
This is done by adding four points to the reading for each 
10°F above 80°F and subtracting four points for each 
10°F below 80°F. 

While on the subject of temperature, it might be well 
to point out that the specific gravity of the electrolyte has 
1 direct bearing on the freezing temperature of the battery. 
The following table illustrates this clearly: 

Sp Gr Amount of Charge Freezing Point F 
1.290 Fully charged 93 
1.260 % charge 75 
1.220 '™ charge 31 
1.200 4 charge 17 
1.100 discharged +18 

It will be noted from the above table that as the battery 
charge of specific gravity drops, the freezing temperature 
jumps up rapidly. Keep your battery charged. 


The Starting Motor is going to be working hard so it 
should be fully checked. Examine the commutator for wear 


and/or high mica. If it is not too bad, you may get away 


with dressing it with a commutator stone. If its condition 
is too bad, it calls for a turning job on the lathe and under- 
cutting of the micas. 

Check the brushes. Make sure that they are long enough 
to last out the winter, are free but not sloppy in the holders. 
and that they are well seated on the commutator. Take a 
look at the pigtails. Check for fraying and looseness in the 
brush. Then make sure that their connections are clean 
and tight. Finally, check the brush spring tensions to make 
sure that they meet specifications. 

Lubrication should also be considered. Refer to the manu- 
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tacturer’s specifications to see if a lower viscosity lubricant 
is recommended. If extremely low temperatures are antici- 
pated and in the absence of specific recommendations, good 
judgment should be used. One point to remember is that 
over-lubrication or the use of too light a lubricant leaking 
into the unit can ruin performance. With geared starting 
units be sure that the proper weight lubricant is used in 
the gear casing. 

Drive mechanisms should be checked for mechanical de- 
fects. Pinions should slide freely on the shafts and should 
be free from burred, chipped, or broken teeth. Check the 
ring gear on the flywheel too. Whatever engaging mechan- 
ism is employed, see that it functions properly. No heavy 
vils or greases should be used on the shaft; a very light 
coating of engine oil is all that is required. 

On cranking motors having the over-running clutch or 
Dyer-type method of pinion engagement, the operating 
linkage should be checked. If a solenoid is used for actua- 
tion, it too should come in for attention. 

Heavy currents are going to be carried by the power 
wiring so this should be given a careful check right from 
the battery terminal, through the starting switch contacts, 
to the motor contact. Voltage drop due to a loose or dirty 














oe eee es 



































Di MAR ULD 


SPECIFIC GRAVITY INDICATIONS OF HYDROMETER 











connection will interfere with full cranking power. Particu 
larly check the starting switch contacts and if there is any 
question about their condition, change them. 


The Generator and its associated voltage and current 
regulator must be considered in conjunction with the start- 
ing system. The comments pertaining to the starting motor 
apply to the generator as well. The commutator, brushes. 
lubrication, etc., are all important considerations. Due to 
the high battery drain of cold weather starting, the gener- 
ator and its associated regulator must be put in shape to 
replenish the battery charge. It might be advisable to step 
the charging rate a little to help this along. 

Finally, be sure that all wires are without breaks in 
the insulation, not frayed, and that all connections are clean 
and tight. 


Gasoline Starting 

On those units equipped with gasoline starting engines 
a thorough inspection is required also. If you can’t start 
the little one, you can’t start the big one. Breaker points 
in the magneto should be checked and cleaned where neces- 
sary. Ignition wiring and spark plugs go on the list too. 
Clean wiring with no evidence of breaks in the insulation 
is what you want. Clean the plugs and clieck the gaping. 
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RADIATOR CAP CLOSED 




















Pres ure met’ od cf flushing the engine block 


Here again a compression test would be in order. After 
checking the engine, inspect and make the necessary ad 
justments on the starting pinion and engaging clutch. Make 
sure that these units aren't on their last legs and they will 
stand plenty of hard work through the winter. Here again 
there is lubrication to worry about. Remember, there are 
specified lubricants for these units too. 

Engines starting on gasoline and switching to diesel tuel 
operation will require a thorough check of the ignition and 
changeover linkage systems in addition to the electric 
starting circuit. 


Fuel Supply System 

Assuming that the fuel injection system has been checked 
and is in good shape, water in the supply system may well 
be one of your problems. Condensation is the source al- 
though it can be introduced, as at other times, during 


handling and storage. Take precautions to keep it out at 


every step and preferably before the fuel passes the fuel 
cap on the tank. 


If you refuel from drums, have your pump intakes well 
off the bottom and avoid agitation so that any water or 
sediment remains at the bottom. If economic, special 
handling can be used to reclaim the remaining fuel in 
the drums, It’s uneconomic to try to shove it through 
your engines. 

Filter the fuel before it goes into the tank and run it 
through a water trap. Not only will this keep it clean, but 
will strip out some water. Condensation in the engine fuel 
tank can be held down by filling it at the end of each oper- 
ating period. Provide water traps at the tank and at low 
points of the line and bleed them off frequently. 

Solidification of waxes present in some fuels may plug 
up the injection system filters to the point where the engine 
will starve for fuel. Where the condition exists, the only 
practical solution is to keep the temperature of the fuel in 
the tank, and the lines above the solidification point of the 
wax, by heating. 


Lube Oil System 
Manufacturers’ recommendations pertaining to lubri- 
cating oils are of prime importance and should be followed 


closely. Your engine manual will tell you what lubricant 
y g 
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Pressure method of flushing radiator 


lo use at the temperatures encountered, Periodic inspections 
should be made throughout the winter to determine the 
condition of lubricating oil. 

More frequent filter and lube oil changes will probably 
be necessary due to the increased rate of contamination 
fostered by higher condensation and siuding rates. Sludg 
ing and condensation are present during warm weathe: 
operation, but to a lesser degree. However, as the mercury 
drops and longer warm-up periods become necessary and 
crankcase temperatures are lower. these conditions are ag 
vravated. 

Condensation and possible increased blow-by during 
warm-up can accelerate production of corrosive substances 
in the crankease will add to the frequency with which lube 
oil must be changed. Neglect of oil changes may save a few 
dollars in lube oil cost now, but it can cost you much more 
in greater wear and corrosive attack later on. 

Winter operation will also impose extra loads on the 
filters. 


slug of contaminants and a channeled filter won’t do you 


The rupture of a filter will cause the release of a 


much good either. Failure to change filters often enough 
will prove more expensive than the cost of the filter element 
and the time required to replace it. 


Cooling System 

Starting with a clean cooling system is your best bet 
lf you have been using a corrosion inhibitor, which you 
probably have, drain it out and flush the cooling system 
The reason for this is that the corrosion inhibitor that you 
have been using may not be compatible with that of the 
antifreeze solution. For the same reason it is not wise to 
nix antifreezes. 

When the system is clean, check for tightness. Make sure 
that all hoses are in good shape and that clamps are tight 
Check the 


when the engine is stopped may permit entry of air into 


water pump. Remember that a leaking gland 


the coolant when the engine is runing. Aeration of the 
water promotes corrosion. Any leaks on the suction side 
of the pump can have this effect. 

Watch for gasket leaks around the combustion chamber 
Gases will enter the coolant when the engine is running 
and the flow may be reversed when the engine is stopped. 
The entire system must be tight. 
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Lubricatin olf filters 
will grebabty require 
more frequent servicing 
during cold weather op- 
eration. A ruptured or 
channeled filter won't 
do you much good 


Temperature control devices-—thermostats, shutters, etc.. 

are given an operational check. Cold operation will ac- 
celerate corrosion and sludging so they must be in shape 
to maintain proper operating temperatures. 

Select the type of antifreeze you want to use—alcohol 
base or one of the glycols (semi-permanent or permanent, 
respectively )-—and put in enough to protect you down to 
the expected temperatures. Excessive amounts of the semi 
permanent antifreeze will only lower the boiling point of 
the mixture unnecessarily with the result that more make 
up will be required as it boils off. Too much of the perma 
nent type is uneconomical. 

As in the case of the battery, check the mixture period 
ically with a hydrometer. In measuring the specific gravity 
of the solution be sure that you have the proper hydrometer 
for the job and make the necessary corrections for ten 
perature. 









































The arrows in the above illustration. show some of the 
points where cir may become entrained in the cooling system 
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Starting Aids 

With the application of various types of starting aids, 
equipment operators have been able to reduce winter main 
tenance costs and at the same time increase unit avail- 
ability. Generally, starting aids may be grouped in two cate 
gories. The first of these is made up of those units which 
heat the engine prior to starting or which maintain a con 
stant coolant temperature between operating periods, These 
units however will be discussed elsewhere. 

In th second group are the starting fluids. These are 
generally highly volatile mixtures which, when introduced 
into the engine cylinder, lower the ignition temperature of 
the fuel-air mixture and perimit the initiation of combus 
tion at temperatures much lower than those at which diesel 
fuel would normally ignite. 

With a freezing point of about 70°F, starting fluids 
aid the quick starting of diesel units at almost any tem 
perature encountered in winter operation. Today, the popu 
lar method of using these fluids is the capsule form. 


Capsules are a gelatin substance and contain a calibrated 


amount of fluid which, when punctured in a special priming 


assembly, are introduced into the engine by a hand-priming 
pump. Their use provides faster starting. resulting in less 
drain on the battery. 


With the use of starting fluids in capsule form, a controll- 
ed amount of tie fluid is introduced into the engine 


Summing Up 

In summarizing the foregoing, it might be well to place 
still more emphasis on manufacturers’ recommendations. 
Your engine manual can be a valuable too. Where we have 
hit the high points of winterization procedure, your engine 
manual gives detailed data. 

As to the starting aids, these are by no means a corrective 
for poor winterization practices. There is no substitute for 
good engine condition. The starting aids are just what the 
name implies—an aid for cold-weatl er starting. 
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Engine Heaters Have Definite Advantages 


iilustrated above is a typical installation of a Vapor Heating 
Corporation Parking lot heater. It is automatically controlled 


|‘ many cases, equipment must be stored out-of-doors. 

Such is the case in large truck and bus fleets where the 
sheer number of units prohibits the economical storage of 
vehicles in heated buildings. Large earthmoving equip- 
ment, too, is often stored in the open when not in use. 
Still more engines in mining, agricultural, and oil field 
operations are exposed to climatic conditions the year 
around, 

Cold weather starting of these engines presents many 
problems. Maintenance costs rise and unit availability usu- 
ally takes a nose dive since prolonged starting and warm- 
up periods are required. During the past several years, 
considerably more thought has been given to the starting 
of these units, the reduction of winter maintenance costs, 
and to increasing unit availability during winter operation. 

Preheating the engine prior to starting, or maintaining 
a constant temperature between operating periods, helps to 
insure faster starting during cold weather with less harm 
to the engine. Lubricating oil viscosity is lower, thus pro- 
viding less drag on the engine and less drain on the 
battery. 

This lower lube oil viscosity also permits better filtra- 
tion and provides positive lubrication during cold weather 
starts. Crankcase condensation and the resultant sludge 
formation, and other contamination, is reduced. Fuel dilu- 
tion of the lube oil is also reduced as the engine will 
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usually start in fewer turns when prewarmed. Contamina 
tion resulting from blowby, too, may be reduced since 
preheating aids in early dimensional stability. 

Numerous manufacturers, backed by years of research 
and development in conjunction with military operations 
in the Arctic, have developed a wide variety of electrical 
and combustion-type coolant heaters. The electrical units 
are generally used for preheating or standby when the 
engine is out of service since they require an outside 
source of power, These, however, are generally engine- 
mounted, 

Combustion types can be either portable, stationary, or 
engine-mounted, and burn several fuels including gasoline. 
diesel fuel, and LPG. Some engine-mounted heaters can 
he used to supplement engine heat during operation in 
addition to supplying standby or preheat, but suppose we 
take a look at what the manufacturers are producing. 


Vapor Heating’s Parking Lot and 
Locomotive Heaters 

Parking Lot Heater—Output of this unit is 275,000 
Btu per hr from 2% gal of fuel oil. It is designed to protect 
10 buses or 20 trucks against the coldest weather found 
anywhere in the States. The parking lot heater is just 
what the name implies—a stationary unit enclosed in a 
L-ft by 4-ft metal cabinet with lagged piping extending to 
hose boxes. 

Hose boxes are placed between two vehicles and equip 
ped with sufficient hose to handle two units. An inlet and 
outlet line, fitted with quick-connect couplings, serve each 
vehicle. Fittings on the vehicles are arranged to permit 
water flow corresponding to that of normal engine opera- 
tion. The unit’s pump circulates the water. 

Heaters are automatically controlled and need little 
supervision while in operation. Once the vehicles are hook 
ed up, a master switch is closed by the attendant and the 
heater goes on automatic operation. When ambient air 
temperature drops below a predetermined setting on the 
heater, control operation is started. 

The heater is automatically ignited and continues op- 
eration until circulating water reaches 170°F, at which 
time the fire is shut off and heated water continues to cir- 
culate. When return water drops to 140°F, the fire is 
ignited and the cycle repeated. Should the heater fail to 
ignite, an audible alarm is sounded. While adjustments 
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At left is a Model E 510 Perfection Engine heater. Above, Fluid Heat Division's Model 


77 = engine 


are being made, the attendant can start up a vehicle and 
maintain water temperatures and circulation in_ this 
manner. 

At the start of the next operating period, vehicles are 
ready to go when the hoses are disconnected. Driver and 
passenger comfort is also increased since vehicles are ini- 
tially warm. 

Locomotive Heaters Vapor Heating Corporation has 
developed two types of heaters to keep diesel-electric lo- 
comotive engine coolant warm during the winter. One unit 
is an electric immersion standby heater and the other, a 
combustion-type heater which burns either diesel fuel or 
LPG. 

The electric standby unit is designed to provide heat 
when the locomotive is not in service. Electric current 
from outside the locomotive is used for the heater, with 
a connection plug for the unit installed on the outside of 
the locomotive. After the locomotive is parked on a siding. 
the current is plugged in and the heater switch turned on. 

A 1/3-hp motor in the heater operates a centrifugal 
pump which continuously circulates the jacket water 
through the heater and engine. Thermostats in the heater 
turn the heating elements on and off as necessary to main- 
tain the jacket water at a predetermined temperature. An 
audible alarm signals the yard attendant should the heater 
fail to operate properly, so that adjustments can be made 
before the engine cools down. 

Units are available in two sizes and operate on 220/440 
v AC. The smaller unit has an output of 75,000 Btu per 
hr, while the larger size is capable of 120,000 Btu per hr 

Diesel and LPG models produce 125,000 Btu per hr and 
have one electric motor which drives the fuel pump, cir- 
culating water pump, and forced-draft blower. Once start- 
ed, automatic controls take over causing the unit to turn 
on and off, keeping the jacket water circulating through 
the engine and heater at a predetermined temperature. 

Although developed primarily for use on diesel-electric 
locomotives, these units are currently being used in rail- 
road business cars, locomotive crane engines, buses, and 
yachts. They may be used to provide heat to the coolant 
during inoperative periods or to supplement jacket water 
heat when operating under extremely cold conditions. 
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coolant 


heater is illustrated Both are combustion-type heaters 


Several Units Available From 
Perfection Stove 

\ wide range of combustion-type heaters are produced 
by the Perefection Stove Company in both engine-mounted 
and portable models. Output of the heaters range from 
18,000 Btu per hr to 60,000 Btu per hr and operate on 
various fuels. 

Engine-mounted units have an output range of from 
18,000 Btu per hr to 32,000 Btu per hr and burn gasoline, 
diesel fuel, or kerosene, depending upon the model. Also 
depending on the model, these units are available for 6., 
12-, or 24-v operation. The broad range covered by various 
models permits their application on engines up to the size 
used in diesel-electric locomotives. 

For the most part, operation of the heaters is the same 
and they can be arranged to heat the battery, intake mani- 
fold, and crankcase, in addition to heating the engine 
jacket water, by utilizing the exhaust from the heater and 
suitable shrouding. 

Operating on manual, semi-automatic, or fully automatic 
control, the heaters can be used in various ways. They 
can provide preheat, continuous standby heat, or be used 
to supplement engine water temperature where extremely 


low ambient operating temperatures are encountered. 


Fluid Heat’s Model 77, Another Answer 

Anchor Post’s Fuild Heat Division produces a combus- 
tion-type heater with an output of 75,000 Btu per hr and 
a fuel consumption rate of 0.75 gal of diesel fuel per hr. 
This is sufficient to handle the requirements of any truck 
or bus, according to the manufacturer. 

The heater is in effect a miniature water-jacketed boiler. 
It is equipped with its own water circulating pump, making 
it independent of the engine water pump. A fuel pump, 


ignition coil, and fully automatic controls, are also among 


its equipment. The unit is operated from battery power 
and has an ampere draw of 8.5, 

In bus operation, these units are generally arranged to 
supply heat for the engine and at the same time provide 
passenger heating. This eliminates the need for idling 
during layovers or turn-arounds. Designed to maintain a 
steady cooling water temperature during standby periods, 
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the unit is capable of raising and maintaining coolant and 
engine block temperatures at the most efficient operating 
levels at a moment's notice. 

Where extremely low temperatures are encountered, the 
heater can also be used to supplement deficiencies in engine 
water temperature and in addition, to supply operator 
ind/or passenger spaces with ample heat. 

In addition to being applied to trucks and buses, the 
init has been used successfully on boats and other large 
diesel-powered equipment such as might be found in the 


construction industry 


Stewart-Warner's “South Wind” 
Coolant Heater 
Small enough to fit under the hood of a jeep, the South 
Wind Model 939 coolant heater has an output to the jacket 
water of 14,000 Btu per hr. It measures 6-in in circum 
ference and has a length of 1542 in. Mounting may be 
either horizontal or vertical as the installation requires. 
Equipment on the unit includes a fuel valve, cycling 
switch, and overheat switch. Coolant temperatures are 
maintained at a predetermined level by automatic eveling 
hetween the low and high heat , 


The South Wind Model 939 operates on 6v current and has a 
rating of 14,000 btu per hr while burning gasoline as a fuel 


HOSE CONNECTION 
70 ENGINE HEAD 


GAS LINE TO 
BOTTLE GAS TANK 


\ 
GAS REGULATOR 


CONNECTION TO 


LOWER BLOCK GAS SHUT-OFF VALVE 


MTM’s Sunbeam heater burns LPG and is available in two 
sizes. The illustration shows the heater ond connections necessary. 
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Designed for engine or vehicle mounting, the unit may 
be used to heat the engine during standby periods, preheat 
the engine prior to starting, or supplement engine heat 
during operation in extremely cold weather. Vehicle- 
mounted units may also be used for personnel space 
healing. 

In operation, the heater burns gasoline in a water 
jacketed combustion chamber. The water inlet and outlet 
on the heater connect directly to the engine water jacket 
As the coolant is warmed within the heater, it is circulated 


by thermo-syphon action. 


MTM’‘s Sunbeam Heater Uses LPG 

Design of the MTM Company’s engine coolant heater is 
relatively simple. It consists of a gas regulator, a shut-off 
valve in the fuel line leading from the gas bottle, and a 
burner placed below the water jackets in the heater. En- 
gine cooling water is circulated through the heater and 
hlock by thermo-syphon action. 

A lighting hole is provided in the side of the heater. A 
lighted match and a quarter turn of the fuel valve is all 
that is required to start the heater. Turning the fuel valve 
off stops the heater. 

Currently, two sizes of this heater are in production. 
The Model B, or smaller of the two, is recommended for 
engines with a cooling water capacity of not more than 8 
gal. This unit will operate for approximately 160 hr on 
20 lb of bottle gas. For engines having cooling water ca- 
pacities up to 30 gal, the Model C is recommended. The 
larger unit will operate approximately 100 hr on 20 Ib of 


bottle gas. 


Chromalox—An Electric Coolant 
Heating Unit 

Where standby or preheat is necessary, automatically 
controlled electric coolant heaters have their advantages 
too. Heaters may be plugged in to an electrical outlet and 
set to run during periods when equipment is not in use, or 
on the other hand, be set to preheat an engine just prior 
to starting. 

The Chromalox heater, manufactured by the Edwin L. 
Wiegand Company, is a packaged unit with built-in ele- 
ments, ‘heating chamber, thermostat, and threaded inlet 
and outlet connections. Heating elements are of tubular 
design and sheathed in copper. A corrosion-resistant steel 
pipe houses the elements. No circulation pump is used as 
the water is circulated by thermo-syphon action. 


Kim “Hotstart” Offers Electric Heaters 
in Four Sizes 

With heater wattage ranges of from 750 to 4000, the 
Kini Hotstart Manufacturing Company offers units capable 
of heating engines larger than those of 1200-cu in displace- 
ment. These units can be plugged in to an outside source 
and through a percolator-like action, circulate the warmed 
coolant through the engine jackets. 

Connection to the engine water jacket is made with 
flexible connections from the threaded inlet and outlet in 
the cast heater housing. The smallest of the units measures 
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$42-in in diam and 12%4-in in length. Dimensions gradu 
ally increase as the wattage rating goes up, with the 4000 
w unit having a length of 19 in and a circumference of 
42 in. 


Shutters Too, Can Be an Aid in 
Winter Operation 


Manually or automatically controlled radiator shutters 
can contribute greatly toward keeping your engine up to 
operating temperature during winter operations. Designed 
to maintain engine jacket water temperatures at a constant 
predetermined level, the shutters manufactured by the 
Kysor Heater Company incorporate the features of ther- 
mostatic control, coupled with air, vacuum. or hydraulic 
actuation. 

Automatic control is accomplished through the use of a 
“shutterstat”. This is a thermostatic valve designed to work 
equally well with either air pressure or vacuum. On hy- 
draulically operated shutters, a hydraulic shutterstat is 
used. 

The function of these values is to open or close the 
line to the power cylinder according to temperature varia- 
tions. The power cylinder in turn, adjusts the shutter to 
the proper angle:to maintain the desired engine tempera- 
ture, by controlling the air flow through the radiator. 
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At left, are two illustrations 
of the Chromalox electric 
heater. An electric coolant 
heater by KIM Hotstart is 
shown above. At right, a 
schematic of the Kysor auto- 


matically controlled shutter 


Summary 

At first glance, the cost of installing coolant heaters may 
not appear economical. However, installation costs should 
he weighed against the costs incurred if units are allowed 
to stand unprotected, or against the costs of protecting 
your equipment in some other manner. 

In evaluating the coolant heater, several questions must 
be answered. 

1. How much more will winter maintenance and down 
time cost if equipment is not protected? 

2. What will be the cost of lowered unit availability due 
to increased time of starting and warm-up periods? 

3. By what percentage does the life of an unprotected 
engine decrease due to wear and tear of winter starting; 
and how does it affect the rate of equipment amortization ? 

4. How would the cost of heated garaging or storage 
facilities stack-up against the cost of installing coolant 
heaters ? 

5. What will be the cost of other forms of engine pro 
tection, such as use of antifreezes. time and labor of drain 
ing and refilling, ete.? 

In most cases, coolant heaters of the type most suited 
to your needs will show a favorable balance. Increased 
availability, reduced maintenance costs, comfort and con 
venience, weigh heavily on the scale 





Reserve Power for 


Telephone Exchanges 


To insure continuous service in the event ot a 
commercial power failure or other emergency, 
telephone exchanges are being equipped with 
automatically-controlled diesel generating units. 


Below, preliminary work being done just prior to the installation of one 
unit at a Southern New England Telephone Co. office in New Hampshire 


View of the Hercules Model DNX-V8DTS unit equipped with t tic 
controls. The set is complete and ready for installation as a package 





| pee are playing an important part in the continu 

ous telephone service that many people take for grant- 
ed. Prior to the adoption of automatically-controlled diesel 
stand-by units, central offices were generally supplied with 
emergency power from storage batteries. 

Today, diesel-electric generating sets in many telephone 
exchanges throughout the country insure continuous and 
uninterrupted service. Should a commercial power outage 
or other emergency develop, these stand-by units are auto- 
matically started and put on the line. When commercial 
power service is restored, automatic controls shut down 
the engine and ready it for the next power outage. 

Development of these stand-by units stems from a pro- 
gram started by Bell Telephone Laboratories several years 
ago. The aim of this program was to provide a dependable 
source of power during extended periods of commercial 
power failure since only a few hours of service was pro- 
vided by station storage batteries. An outage extending 
past these few hours would render the office inoperative. 

Stand-by generator sets developed early in the program 
were gasoline-powered and proved impractical in some in- 
stallations. The impracticability of these units was due to 
the danger from fire or explosion in heavily populated 
business areas. Then too, generator sets of greater capaci- 
ty were needed for many exchanges. 

The next logical step in the program proved to be diesel- 
powered engine-generator sets. Engineers at Bell Labora- 
tories needed a compact, lightweight diesel to power a 
stand-by gnerator set in the 150- to 200-kw range. Previ- 
ous experience with 20-kw automatically-controlled stand- 
by units used on the transcontinental TV and radio-relay 
systems (See DIESEL POWER AND DIESEL TRANS.- 
PORTATION, May 1953, page 32) helped solve the space 
and weight requirements. 

After a thorough investigation, the Hercules Model 
DNX-V8DTS engine was selected and arranged to drive a 
170-kw generator. This engine is a vee-type, turbocharged 
I-cycle unit developing 295 hp at 1200 rpm. It has eight 
cylinders of 614-in bore and 6-in stroke, located four per 
bank. The engine’s compact design and light weight heavy- 
duty construction meets the weight and space requirements 
set forth by Bell Telephone engineers. 

This particular application is one of the first fully auto- 
matic units of this size. In addition to supplying power for 
telephone equipment during commercial power outages. 
these units will be used to operate lights, elevators, pumps. 
and similar telephone exchange building services during 
emergencies. 

The 170-kw unit might also be expected to provide ex- 
change service for some 45,000 subscribers during periods 
of power failure. In the larger exchanges where power re- 
quirements exceed that of one unit, as many as three of 
these automatically-controlled engine-alternator sets will 
operate in parallel. 
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How Diesels Affect Railroad Storekeeping 


By J. F. Duffy 


Manager of Stores, Erie Railroad Co. 


it takes good stock control in addition to good maintenance to keep unit availability high 


Dieselization of railroads has forced many changes in 
traditional railroad storekeeping practices. Recognition of 
this fact—and its importance—is emphasized in this con- 
densation of a paper presented for consideration of the 
VIII Pan American Railroad Congress, Washington, D.C. 
and Atlantic City, N. J., June 12-25, 1953. It was originally 
presented under the title “Diesel Locomotive Parts—Pur- 


chases and Storekeeping”, Paper No. 97, Subject No. 52. 


MATERIAL stock control system is an essentiality to 

properly functioning railroad purchasing and stores 
departments and for economical maintenance procedure. 
Here is a summary of some important developments in 
stores department practices incidental to dieselization of 
American railroads. 


Stock Control Purpose 
Purpose of control is to have proper parts, materials, 
and supplies available when and where needed by main- 
tenance forces—with a minimum of investment. This is 
more difficult to accomplish, generally, for diesel power 
than for steam power for several reasons: : 
a. There is an increase in the number of parts that must 
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be purchased rather than manufactured or repaired in 
railroad shops. 

b. There is little or no chance of borrowing from loco 
motives in or awaiting shop since “awaiting” or “inshop” 
time for diesels is only a few days at most. 

c. Diesel parts have a greater value generally. 

d. Changes in design are more frequent for diesel than 
for steam locomotives. This complicates matters, although 
builders try to make new or redesigned parts interchange 
able with older ones. 


Stock Records 

Adequate stock records are an absolutely essential fea 
ture of any stock control system, whether such records 
consist of a multiple item stock sheet (“10 item” sheet 
used by many railroads for years) or of a single item stock 
sheet or card (used successfully for years by some large 
railroads). 

A stock record should incorporate a description of the 
item in sufficient detail to permit complete identification. 
This includes name; ordering unit; manufacturer’s part 
number; drawing number (if available); size (if essen 
tial); material specification (if required); type of equip 
ment on which used; unit package (if applicable); mini 
mum quantity to be carried; whether a “staple” or “stand- 
ard” item (meaning no special authority or approval for 
ordering necessary), or “special” item (meaning special 
authority or approval required); and procurement lead 
time, 
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Note the neatness of the parts bins above. The board on the side of each bin provides a running inventory. 


The function of a stock record is to show quantity “on 
hand”, “due on order”, “receipts”, “consumed”, “ordered” 
ond “how ordered”, and possibly “unit price” if the record 
is used in connection with disbursements. The manner of 
procurement should also be shown, i.e., whether on a reg 
ular purchase order, delivery on a blanket order (for a 
period), and “repair and return” or “unit exchange” from 
manufacturer or other repair source. Any other source of 
supply should also be shown. 

In the use of a “multiple item” stock record, the quan 
tity on hand usually has been obtained by periodic count 
with the “amount used” obtained by deduction from the 
previous “on hand” figure and consideration of receipts 
obtained during the period. With periodic counts at 30-. 
600-, or 90-day periods, stock frequently may be exhausted 
if attendants are not exceedingly alert. 

With the use of a “single item” record, current posting 
(daily in many cases) of receipts and issues gives an up- 
to-date picture of the quantity on hand. This perpetual in- 
ventory system gives opportunity for alert stores-record 
personnel to know when issues are unusually high and 


stock is running low. This allows time for appropriate 


action in expediting delivery of material on order or for 
placing intermediate or emergency orders so as to avoid 
maintenance delays due to completely exhausted stock. 


‘ 


Other advantages of the “single item” stock record are: 
a. A record of the item for several years is readily 


available and attention is focused on one item at a time. 
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». The past consumption record is disclosed. To the 
alert individual, this will call for appropriate action. For 
example, if the item does not move over a period, action 
will be taken to avoid dead stock. 

c. Since one record has space for several years, less 
clerical work is required. If material it covers should be 
changed to another classification account, as sometimes 
happens. the stock record is easily arranged. 

d. As sometimes happens wher a particular type of 
power is assigned to a particular territory, the stock 
record will be readily available to accompany transferred 


material to another home point. 


General vs. Local Store Distribution 

General Store, which receives virtually all purchased 
parts and distributes to a system using point local stores, 
has claimed advantages. Lower jrurchase prices can be 
obtained for larger quantity orders. More intelligent order 
ing is possible through an overal! knowledge of programs 
within the system. Better control of total railroad inventory 
can also be obtained. It is feasible to limit sub-store stocks 
tc a minimum since replacement from general store can be 
made rapidly and entails less handling of company material 
through freight houses. Better control of surpluses is there 
fore possible. 

Some roads prefer Local Stores at various maintenance 
points, These receive material on purchase order directly 
from the vendor and generally function as a general store 
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for their territory. Even in this case, where a Cistinct saving 
can be made by buying in quantity lot, supplies are shipped 
to one point from which distribution is made to using 
points. 

Several stores functioning as supply points for regional 
territories are used by some large roads. One of these may 
act as a supply point for the system for certain classes of 
items (usually relatively few) as circumstances dictate. 

These differences in opinion and practices on American 
roads are based on differences in size and location, sources 
of supply, different background, and official viewpoints and 
experiences. 


Inactive Stocks 

Inactive and surplus stocks generally should be central- 
ized so that they get closer supervision and more concerted 
action toward disposition. Experiences in attempting to re- 
turn diesel locomotive parts to builders from whom parts 
were originally received have not always been satisfactory. 

Most roads undoubtedly own some surplus stock of cer- 
tain items which, it would seem, could be used by other 
roads owning the same type of equipment. However, not 
too much success has been achieved in effecting inter- 
changes although it is felt that this outlet should not be for- 
gotten. Better description for complete identification of 
surplus stock should be of help in this matter. 


Some Stock Control Problems 


While railroad management has continually stressed the 
idea that special set-ups are not necessary and are to be 
avoided in handling diesel locomotives, many changes to 
meet the special conditions presented by diesels have been 
necessary. This is true in the case of stock control of diesel- 
electric locomotive materials and parts. Some problems in- 
volved in handling this kind of material follow. 


1. Difficulties are encountered in obtaining correct part 
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A typical card file for stock control. 
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number and description on the withdrawal form presented 
at stockroom windows. The result is an increase in man 
hours consumed by both store and shop personnel in get 
ting parts desired. Education of all personnel concerned is 
the ultimate answer. This will be expedited by classroom 
instruction to selected personnel, if not to all. It will alse 
help if parts catalog information in an understandable 
systematically-arranged, usable form is made available to 
all shop and store personnel. The information should he 
protected so that it doesn’t become illegible in a short time 

2. Shop personnel may spend considerable time going 
to and from the store room for the same items of active 
material several times a day. To a considerable extent this 


‘ 


condition may be eliminated by setting up “charged out” 
stocks of such items in the shop, accessible to the places 
where the items will be used. 

3. Certain parts, such as cylinder liners, heads, con 
necting rods, injectors, water and fuel pumps, governors 
and other assembled parts, are removed from locomotives 
at time of heavy overhaul, repaired, and used again with 
out going through stores stock. This practice may result 
in accumulation of a surplus of these parts in the shop. In 
the event that repair work is delayed for any reason, it is 
only reasonable to expect that parts for use in getting 
engines out of shop on schedule will be drawn from stores 
stock. Therefore, shop personnel responsible for repair 
costs should take inventory of such items at least once o1 
twice a month so that stock records may show actual quan 
tities available and thus avoid unnecessary purchases. 

4. In connection with ordering standard items ordi 
narily based on consumption, a problem arises. As the 
diesel fleet grows larger and older, past consumption figures 
must be adjusted upward according to information on hand 
Otherwise, insufficient quantities will be ordered. Me 
chanical department advance-program information should 
be available to stores department. 

5. Past practices with respect to storehouse arrangement 
of material in accordance with part reference or part num 
ber may have to be changed. The size of bins or space re 
quired for diesel parts of various sizes in many cases almost 
prohibits such material arrangement. It seems preferable 
to arrange parts according to size, regardless of part num- 
bers. This makes it necessary to use a bin-locator system 


Conclusion 


Education of all concerned personnel will proceed 
through familiarity born of experience with all the locomo 
tives of different builders and their parts catalogs. There 
will also be an awareness and appreciation of the value of 
parts. All these qualities, essential to good control, will 
improve with time, 

Cooperation of stores, shop, and supervision personnel 
together with recognition and assistance from management. 
are important in achieving the desired result efficient 
storekeeping. 





Straight from the Tool Box 


This is YOUR Deportment. Pass along your ideas to 
the other fellow. Send items to the Editor, pre- 
ferably with a picture or sketch. Contributors 


will receive $10.00 for each item upon publication. 





Epwarkpd S. Busuman, Los ANGELES, Catir._One of our 
worst headaches is removing main bearing studs that have 
broken off flush with or inside the “A” frame on an EMD 
engine. Here is how we removed the last one. A few 
minutes of your time to make these tools will save hours of 
labor and spare your muscles. 

We removed the bearing cap and made a sleeve that was 
a snug fit in the stud hole of the cap. This was to be a 
guide for our drill. The bore was 15/16-in. It fitted flush 
with the serrations and the bottom of the hole in the cap. 
We then replaced the cap, with the sleeve lining up with 
the broken stud, Using the 15/16-in drill in an angle-type 
air motor (small enough to fit in the crankcase), we drill- 
ed through the broken stud. With a good snug sleeve. you 
do not need to drill a pilot hole in the stud. 

For a stud remover, we used an old rose-type reamer, 
tapered and with the flutes ground to simulate those of a 





Mascot MINES, SpILLIMo- 
We have three General Motors 


DonaLtp C. Beppie, Giant 
CHEEN, B. C., CANADA 
Model 8-268A diesels here and have had some trouble 
with corrosion from the cooling water. The water is car- 
ried along the block in a manifold with an inlet to each 
cylinder. It passes through the block into the water jacket 
of the liner where the liner’s lower end is supported in the 
block. There are ring seals above and below the water 
passage. 

Our blocks rusted out up to and underneath the regular 
ring seals, causing water leaks to the crankcase. Lacking 
equipment to remachine new grooves in the block, we put 
each liner in a lathe and cut two extra ring seal grooves. 
one above and one below the existing grooves. There is 
room for these extra seals to seat properly against the 
block. It is not a long job and in each case. the trouble 


was overcome successfully. 


It is a good “save” as a one-shot proposition, but what do 
you do next time? Water treatment rust inhibition, certain- 
ly; softening and pH control, as required—might well 
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Removing a Broken Stud 


Sealing Liner to Block Water Leaks 





pipe extractor. A main bearing nut was welded to the end 
of the reamer. With this tool, we were able to use the 
regular main bearing wrench, the only one with which 
you can get a good steady pull. 

With this setup, we were able to extract our broken stud 
without much trouble. | hope that this suggestion will help 
some other brother nut-splitter. 


A good suggestion on an ever-present problem. It seems 
that studs will break despite the best intentioned efforts to 
avoid the mishap. One point bothers us: Our experience 
has been that the center web of drills in large sizes slou 
the cutting and take a lot of push. It seems as if it might 
be faster to make the guide for a pilot drill with a diameter 
a little larger than the web thickness and later let the big 
drill follow this pilot hole. Of course, the web could be 


thinned by careful grinding.—-Editor 
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have prevented the trouble. If you are treating the water. 
the treatment appears ineffective and you should look into 
it. Editor 
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6-WAKD Super-Duty Diesel—6'%-in. bore x 61/2-in. stroke, 
1197 cu. in. displacement, 258 max. hp. (@ 1800 rpm. 


Ve ae x . 
148-DKB High-Duty Diesel—5'/-in. bore x 6-in. stroke, 
779 cu. in. displacement, 200 max. hp. (7, 2100 rpm. 
i 4, A * 


Power-packed for reliability—in handling big timber 

yarding, loading, trucking. These rugged Waukesha Diesels, 
with their fast, smooth power, are making modern logging 
records——one after another. Many exclusive proven Diesel 
design advantages afford clean burning, lively acceleration, 
tremendous reserve power, high fuel economy with low 


maintenance. Send for Bulletins. 


WAUKESHA MOTOR COMPANY 


Waukesha, Wis. * New York * Tulsa * Los Angeles 
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Visa-Test Gauge 


Fastened permanently to the end ol 
the standard liquid storage tank mea- 
suring stick, the purpose of the gauge 
is to obtain an exact sample of the 
bottom content of the tank. The gauge 
shows a cross-section measurement of 
the water or other sediment on the 
bottom of a tank. Details available 
from Visa-Test Sales Co., 1515 Alturas 


Drive. Burlingame. Calif 
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318-Hp Hercules 
e 

Engine 

\ supercharged version of the Model 
DFXE 6-cyl diesel has been introduced 
by the Hercules Motors Corporation 
Known as the DFXE-TS, the engine 
develops its rated horsepower at 2000 
\ maximum torque of 846 ft lb is de 
veloped at 1800 rpm. Bore and stroke 
are 554 in by 6 in, respectively. 

Development of the DFXE-TS diese! 
stems from the demand for more horse 
power without increasing the fan-to 
flywheel length. Further details on the 
engine are available from the company 
at 201 Ilth Street S. E. Canton 2 
Ohio. 
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Maintenance 
Instrument 


As a practical help in maintenance. 
testing and inspection, Anco Instru 
ment Division has recently introduced 
an audio-video model of the Elec 
Detec. It is a portable electronic in 
strument designed for locating noise 
sources in all types of mechanical 
equipment. 

According to the announcement, the 
unit, known as the Model V, includes 
a millammeter for checking sound im 
pulses visually in addition to the stand 
ard headphones for audible operation 
Further details are available from the 
company at 4254 W. Arlington St.. 
Chicago 24, Ill. 
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te tettes 


Spur Gear Hoists 


\ccording to a recent announcement! 
of the Cofling Hoist Company. a total 


of 55 different models have been added 


sae 


to the « ompany s line. Included amrons 


“things 


the units are I5 sizes of single and 


Satie, 


multiple-chain hoists with capacities 
] 


* 


y lo 25 ton. Ulhustrated 


ers 


ranging from 


1 
esha Po Reask Rass 
ae .* 


— 


here (left to right) are: single-chain 


PO oe 


nee See 


miultiple-chain. and trolley hoists. with 
capa ities of ly to 2 ton. 3 to 25 ton 


ind ly to 10 ton respectively 


<a 
a2 


tional information on the « omplete lin 


of Colling spur gear hoists is available 
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from the « ompany at Danville. Hlinois 


Light-Weight Pipe 
Wrench 


\ light-weight alumina itloy pou 
wrench with  remeavabl berviliun 
copper jaw inserts ts the latest addition: 
to the line of tools produced by A ripe 
Metal tn 1645 8S. 38th St Milwa 
kee Wis. Forged of an abuniune 
alloy. this spark-resistant wrench pos 
sesses a dense. untform grain structure 


with good plivst il properties 


Electrolimit 
Comparator 


An electrolimit hand gauge and elec 
trolimit: external comparator together 
with a DOL meter. has been combined 
to form the radial internal clearance 
comparator by Pratt & Whitney Divi 
sion. Niles-Bement-Pond — Corapany. 
West Hartford 1. Conn. The compara: 
tor was designed to show the actual 
clearance between parts being checked 
for assembly. In operation, the ele 
trolimit hand gauge is used to mea 
sure the ID of a cylinder. while piston 
OD is checked with the external com 
parator. The DOL meter in the cabinet 
will indicate the exact difference be 


tween the two selected parts 
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Ribbon Filter Element 
Bendix-Skinner Div. of Bendix Avi- 

1503 Ave.. 

Detroit, Mich., is making its ribbon 


ation Corp., Trombly 
filter element available as a substitute 
for metal edge or screen type elements. 
Made of phenolic-resin impregnated 
cellulose, this filter is said to require 


no special backup support and is sim- 


ple and inexpensive to install, The rib- 


bon elements are permanent 


filters with high flow rate 


‘ leanable. 


No one will swing a sledge 
hammer on your engine but 
here’s something just as de- 
structive. Oil pressure failure 
or overheated cooling water 
can develop even in the best 
engine ... and create serious 


damage and costly repairs! 


type 


and are 


New Metal-Surfacing Technique 
A new method of treating metals to 
produce surfaces of greater uniformity 
has been announced by American 
Metaseal Corp., West New York, N. ig 
Predetermined after 


surfaces, time 


time without variation, are claimed 
achievable. 

Called “Metablast”, the process con- 
sists of shooting an abrasive, suspend- 
ed in liquid, in a controlled high pres- 
sure spray against a metal surface. The 


spray produces minute pits which can 


» IT CAN 


~ HAPPEN 





fo your 
engine! 


That's why your engines should be protected by PENN Safety 


Controls. Then, if water temperature becomes overheated . . 


oil pressure falls too low . . 


on 


. the PENN control goes into action! 


Automatically, it sounds an alarm, flashes a warning light or stops 


engine operation . .. whichever you choose. The minor trouble then 


can be investigated and corrected before serious damage develops. 


Learn more about this /ow-cost protection for new and old en- 
gines, Write Penn Controls, Inc., Goshen, Ind. Export Division: 
13 E. 40th Street, New York 16, N. Y., U.S.A. In Canada: Penn 
Controls Limited, Toronto, Ontario. 
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AUTOMATIC CONTROLS 


FOR HEATING, REFRIGERATION, AIR CONDITIONING, GAS APPLIANCES, PUMPS, AIR COMPRESSORS, ENGINES 
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be varied in coarseness or fineness by 
using different grades of abrasive and 
by changing the spray’s length, force, 
or direction. It is said to maintain 
tolerances of precision parts to 0,0001 
in. 

Casting molds of all kinds are said 
to perform longer and better with this 
surfacing, the minute pits reducing 
sticking between mold and casting, al- 
lowing for easier removal of parts and 
preventing directional lines. It can 
also be used as a pre-treatment to pre- 
pare metal for painting, bonding, 
plating and buffing, and for cleaning 
metallic parts. Decreased heat friction 
and improved heat dissipation as well 
as facilitated flaw inspection are other 
properties of the process. 


Storage Shelter Development 

The Joe Martin Co., Inc. has devel- 
oped a new concept for the storage of 
heavy machinery and equipment often 
relegated to open yard because of dif 
ficulties in handling and lack of in 
side space for large equipment. Brief 
ly. it is a metal storage building not 
unlike 


ance, 


conventional huts in appear 


sectional, and mounted on a 
track rather than a foundation. 


for easy access or may be slid apart 


sections tilt from either side 
to provide unlimited head room for 
They tele 


scoped, and ‘to expose the entire con 


handling. may also be 
tents of the shelter. all of its section- 
may be nested at the ends. Originally 
developed for the company’s own use 
it has been decided to make the shelter 
avatlable to others. A separate organi 
zation, the Yard-Stor Shelter Co. 
19256 John R. Detroit 3. Mich... has 


been formed for its distribution. 


Brush-Spring Lifting Device 


Diesel-electric locomotive mainten 


ance men can now change carbon 
brushes from the pit with relatively 
little effort and greater safety, it is an 
nounced, with a new brush-spring lift 
ing device recently developed by Gen 
erel Electric Co.. Schnectady 5, N. Y. 

Made from hardened tool steel, the 
new lifter is a lever resembling a 
crowbar. As a special safety feature, a 
socket engages the tip of the lever to be 
lifted and keeps it from snapping down 
on the 


maintainer’s fingers should 


pressure on the handle be relaxed. 
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(nce spring is lifted, tool is securely 
engaged and guideways prevent the 
spring from slipping. The lifter’s pry 
and push action makes it possible to 
lift springs where no brushes are con- 
tained in the holders. A long handle 
permits free end of tool to be swung 
around, giving free access to brush- 
holders. 

Pipe Clamp to Seal Leaks 
Holoal Mfg. Corp. P. ¢ 
Bellerose 26, N. Y., 
heavy duty cast-iron fitting that is said 
to seal pipe leaks quickly without cut- 
ting off flow in the system. In addition, 


Box 95, 
is producing a 


the connector may also be used to as- 


semble temporary lines of great 


strength without threading the pipe 
units. It was tested safe at pressures up 


te 150 psi. 


The connector is made in two parts 


joined by four screws. designed to en- 
leak 
vaskets when the 
pipe. 
gas-tight 


close within captive neoprene 


screws are tightened 


around the The sealing gaskets 


form a chamber which 


equalizes pressure inside and outside 
fitting 


exert no pressure on the leak or area 


the pipe. The itself is said to 


iround it, eliminating risk of collapse 
defect. 


available 


or enlargement of Two types 


of connectors are in various 


sizes, one for elbow or T joints, and 


one for repairing leaks a straight 
section. 
Fiber Glass Welding Helmet 

A new welding helmet made of fiber 
glass is being manufactured by the 
United States Safety Service Co., 1215 
McGee 5t., City, Mo. The 
manufacturer claims it will cut weld- 
ing helmet costs in half because of 
its greater strength and longer life. 
The headgear has a patented position 
hinge which locks helmet in raised or 
working position and is adjustable to 
fit any head size. Its one piece seam 


Kansas 
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less shell is claimed resistant to warp- 
ing from heat or moisture and meets 
the ASA code for electrical conduc- 
tivity and strength. 


Double Chamfered Nut Machine 
The Jacobson Mfg. Co., Inc., Kenil- 
N. J., announces develop- 
f a specially constructed ma- 
double 
Nol 


. high speed, au- 


worth 6, 
ment. o 
chine for mass-producing 


chamfered machine screw nuts. 


yet patented, the new 


tomatic machine is said to be capabh 


of mass producing these nuts ai cow, 


competitive costs. 


Truck Tire-Removing Tool 
A tool to make easy the removal of 
or 22-in) 


wheel or rim is under production by 


a large (20- tire from its 
Farm 
Louisa, Va. It 


hold tire and wheel in such a manner 


Louisa Implement Repair, 


may also be used to 


as to make tire inflation absolutely 


safe, eliminating danger of locking 
ring exploding. 

To press tire from rim, operator 
places tire and wheel on tool with side 
having removed locking ring down. 


Next. he 


breaker 


combination bead 


ring 


sets the 


and stripping part of 


REDUCTION GEARS 


SPECIFIED AS 


MODEL 
2225/3024— 
40 HP. 


ORIGINAL 
EQUIPMENT 


ON HIGHLY MOBILE DIXIE CRANES 


Designed for high speed operations that require a mobile unit, these three- 
eighths yard bucket Dixie Cranes — made by the Freshwater-Smith Machine 
Company, Ft. Pierce, Florida — are equipped with S-N Heavy Duty Herring- 
bone Reduction Gears as original equipment in order to insure maximum 
versatility and the smooth transmission of full power from engine to load — 


smoothly — and at a minimum cost 


These rugged, compact S-N Reduction Gears are built for grueling, continuous 
operations with all types of engines from 40 H.P. units to 775 H. P. giants! 
They can be installed as original equipment or for repowering of pumps, 
shovels, generators, compressors and all types of dredging and ditching 


equipment. 
to 4:1. 
pe formance on your equipment. 
Address Industria) Division. 


Available in a broad range of reduction ratios — of 1.5:1 up 
Our engineers will be glad to specify the best unit for maximum 
Write today for detailed catalog sheets 


ay aationy svaity 


CSansmrission Engineers 


FOR NEARLY com Crugincers 


ACCENTURY 


THE SNOW-NABSTEDT GEAR CORP., HAMDEN, CONN 





"ENGINE INSURANCE 


Sharples Centrifugal Oil Purifiers 
keep lubricating and fuel oils free 
of allcontaminants such as water 
sludge, tank seale, and entrained 
dirt—continuously, and at min- 
imum cost, without harm to any 
additives that may be present in 


the oil 


this protection 
saves you money 
three ways: 
1 higher engine efficiency 
2 less wear on moving parts 
3 longer periods between engine overhaul. 
Sharples Oil Purifiers with the simple tubular bowl take 


only 10 minutes to clean, and are built for tough con- 


tinuous service. 
For peak purifying efficiency, at minimum operating 


cost, you can depend on Sharples. 


SHARPLES 


THE SHARPLES CORPORATION: 2300 WESTMORELAND 5T.- PHILA. 40, PA. 


NEW YORK . PITTSBURGH . CLEVELAND ° DETROIT . CHICAGO 
NEW ORLEANS « SEATTLE «¢ LOS ANGELES ¢ SAN FRANCISCO «¢ HOUSTON 


Associated Companies and Representatives throughout the World 


tool in an expanded condition « 

of the tire. On this. he places the 
wooden pressure bar and then brin-s- 
the hydraulic jack (all components of 
tool) inte place with a slight pressure 
to allow entry of stripping ring be 
tween bead and wheel flange. The 
loosely placed stripping ring is’ then 
closed into a tight circle by means of 
hand lever. A few strokes of the jack 
handle then strips the tigutest tire fron 


its wheel or rim 


Heat Exchanger Calculator 
Young Radiator Co.. Racine. Wis 


| 


is ofering a heat exchanger calculatot 


for use in selection of shell-and-tube 
type heat exchangers. Designed to op 
ite like a slide rule. the handy 
eolor ealeulator provi les all necessary 
data and simplifies selection. 
Kssentially the calculator is used t 
determine the square feet of surtace 
ssary to transfer a given amount 
heat between oil or water on the 
shell side. and water on the tubs 
side. The calculators are pack 
aged and come complete with simpli 
fied operating instructions including 
tables of tube surface areas measured 


in square feet. 


Hi-Temp Magnetic Pick-Up 
Model 3010-HT. produced by ble 
tro Products Labs. Ine. 4501) N 
Ravenswood Ave.. Chicago 40. Hh. 1 
a small. rugged electrical impulse gen 
erating device that converts mechani 
cal motion to electrical energy while 
operating at temperatures as high a- 
500 F. Output voltages ranging fron 
zero up to 26 v at frequencies up te 


759.000 cps are generated. 


The device is said to operate with 
out physical contact or loading when 
mounted near any moving magnet 
material and to generate a_ voltage 
output proportional to the rate of mo 


tion or speed of any metal object with 
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niagnelic properties. It is self-energized 
by built-in Alnico Vo magnet and may 


he actuated by the kevway in a shaft. Thi “8 U GENT FILTER 
teeth of a gear. ete... or anv vibration Is 


or displacement of magnetic material . * 
> the ad of ts paces is a Fuel Oil Watch Dog 


Torque-Limiting Wrenches 
\ddition of six Proto torque-limit 
if wrenches that are calibrated i 
in-lb has been announced by the 
Plomb Tool Co... Los Angeles 54. Cal 
to supplement the six ft-lb models ir 


troduced a few months age. 








- —— 


Capacities of the new wrenches are 


hO0-750) and 700-1000) in-lb. Three 

models have plain heads and the others 

have built-in reversible ratchet heads. PROTECTED BY NUGENT pilot fuel oil filtering, the Fair 
Drive sizes are % in and 4 in. The hbanks-Morse 16000 HLP. dual-fuel engine illustrated is establishing a 
“record” for dependable, economical service at the Wells, Minne- 
-ota Power Plant. Formerly a straight diesel, this opposed-piston 
engine was converted to duel-fuel operation in 1951 and in the next 
employ an enclosed precision spring as eleven months $19,000 was shaved off the fuel bill. This unit i- 
the principal torque-controlling — ele one of the first Fairbanks-Morse opposed-piston engines ever to be 


wrenches release at the proper setting 


nd reset automatically. All of them 


ment and have micrometer-type adjust converted to duel fuel operation. 

By keeping the vital pilot fuel oil free from dangerous foreign 
material, the Nugent 1R Duplex fuel oil filter is a direct aid in 
the efficient operation of this engine. By actual test on other engines. 
ratchet. Nugent filters remove particles as small as a few microns that other 
Vacuum Leak Detectors wise might block the fuel injector or accelerate wear and tear on 

\ new series of junior vacuum leak the engine. 


ment. Ratchet head models do the 


work of both torque wrench -and 


detectors has been added to the line Wherever engines must give long. depend. 
able service. Nugent filtering provides the 
type of protection that is essential. That's 
; why Nugent filters are factory installed on 
\ Engineering Corp... 1126 Prospect i -_ -o many teading diesel engines. 


of production vacuum testing equip 


ment produced by Whittington Pump 


5 Indianapolis >. Ind. Applic ations ? Offering more effective filtering at lower 
cover a broad range of parts which cost. Nugent filters are available in a com- 

plete range of sizes and types to meet every 

need. They utilize inexpensive bag type cart- 
eased G60 Gintes Gust ridges having 20 times the filtering area of 
emblies can be tested on this equip Oil Fi.ter other filters of comparable size. And remem- 
ment ber, Nugent filtering means 99.8. clean oil 


can be fluid or air-tight. Small parts 


such as castings. weldments. and as 


Designed for bench location. the de Write for descriptive bulletin 


Send an outline of your filtering requirements for specific 
tectors are supplied = with vacuum recommendations 


pumps built into the unit or engineered 


to fit application. They are offered in 

inanually-operated. semi-automatic. of nd f Wm. W. Hugent & Co., Inc. 
ram 

utomatic models for some applic a- “= 417 WN. Hermitage Ave. CHICAGO 22, ILLINOIS 


trons requiring no operator. Some : 

+ . | ee Ol FILTERS, OILING AND FILTERING SYSTEMS, TELESCOPIC OMERS, 

Re AE SNS OS Tae see @ | OMING DEVICES, SIGHT FRED VALVES, FLOW INDICATORS 

leak and for measuring flatness of Seprosomaives lp Becton © ote Dewwee » Howson © le June, Calo. * hos 
STO? amwpln 6 New | @ Mew Work © Miladelphie © Portiond, Ore. * Keo 

f Seottic » $4. louie * Tole * in Conade 

sa. - Bicone. ellen 


highly finished surfaces. & 
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Book Reviews 


Textbook of the Materials of Engineer 
ing (8th rev. ed.)—by Herbert F. and 
Mark B. Moore, McGraw-Hill Book 
Co., Inc., 330 W. 42 st.. New York 
na st aaaes oh: A 4; Bee pages, $6. 
ee for more efficient | ie 4a Intended primarily for use in tech 


; nical schools in relation to courses in 
FUEL HANDLING the mechanics of materials or in the 
materials testing laboratory, this book 

ss ya should also prove helpful to others 
t who deal with the materials of en 

gineering in their daily work and who 
wish to become familiar in an ele 
mentary way with the properties of 


these materials. Text is therefore ele 





mentary in character with selected 








references given at the end of each 


chapter for those who may wish to 





pursue the subjects discussed. 

The object of the textbook is to 
furnish a concise presentation of the 
physical properties of common mater 
ials used in structures and machines 
together with brief descriptions of 
their manufacture and fabrication. 
Of major concern is the question as 


to what structural material will be the 
Bowser is the pioneer and foremost builder 


of fuel-handling equipment. Whether it is a 
single dispensing pump or a complete high- 


best to use considering resistance to 
fracture, collapse, or change of form. 


Cost and appearance are also con 
speed fueling system, Bowser can supply the sidered. 


exact equipment to meet your needs and 


The new edition offers recent in 
will assume full responsibility to assure you 


formation given by the electron mi 
complete satisfaction. . : . 
croscope, discussion of resistance to 


fatigue by metals under load, discus 


The heart of your “cost control” should be stressed and air-entrained concrete. 


sions of boron and titanium, pre 


a Bowser XACTO meter. These “sealer ap- and a new treatment on plastics with 

proved” meters will accurately check fuel a tabulation of their physical proper 

oil receipts, record dispensing and provide ties. An added feature is the use of 

consumption data on all units. ' * ' nomenclature for fatigue of metals as 
q recommended by the A.S.T.M. 

filte ring . . aa © Measurement Techniques in Mechanic- 


al Engineering—by R. J. Sweeney, 
Chances of clogged injectors and undue ( John Wiley & Sons, Inc., 440 Fourth 


engine wear are minimized with Bowser Ave., New York 16, N. Y., 309 pages. 
Micro-Filtered fuel. Watch downtime and ; } $5.50. 

maintenance costs drop when your fuel is 
Bowser-filtered. 





The purpose of this book is to pro 
vide information on the common 
measurement techniques used in per- 


WN) ' formance testing of power equipment. 
“ Included in this field are tests of en- 
p(s P MAY WE SEND YOU MORE INFORMATION? ee ee ee 

e * * fines, pumps, compressors, and com 


BOWSER, INC., 1366 CREIGHTON AVE., FORT WAYNE 2, IND. bustion and heat-transfer equipment. 
= ,' The mechanical engineer, who often 





: has occasion to use electrical and 


chemical measurements, will find the 
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applications of these methods of value. 
Also designed as an aid develop- 
ment and research work, the book of- 
fers theoretical background along 
with the practical knowledge needed 
to select and use 


measuring instru- 


ments effectively. 

Attempt has been made to provide 
insight into the principles upon which 
instruments are designed and an un- 
derstanding of the pitfalls to be avoid- 
ed and the difficulties involved in ob- 
taining correct measurement of phy- 
sical quantities with the types of in 
struments available. Discussion of in- 
struments covers their primary func- 
tion of measurement and indication 
and their function as signalling devices 


to automatic controllers. 


For practicing engineers, an effort 
is made to furnish guidance in selec- 
tion and use of instruments with the 
aim of obtaining information of the 
required accuracy 
of 


Sources of error 


with a minimum 


expenditure time and money. 


due to installation 


are examined and methods are out- 
lined for the rough estimation of the 
possible magnitude of these errors. 

Railroad Engineering, Vol. 1—hby 
William W. Hay, John Wiley & Sons, 
Inc., 440 Fourth Ave., New York 16, 


N. Y., 483 pages, $7.50. 


The railroad industry is constantly 
changing and improving its plant and 
latest 


findings of science and the needs of 


services to keep up with the 


expanding populations and economy. 
The diesel has revolutionized its mo- 
tive power and necessitated changes 
in design of railway location and 
plant. Soils engineering has introduced 
more rigid roadbed requirements and 
standards. Longer life and safety has 
been added to track structure by new 
rail designs and methods of manufac- 
ture. Along with this, higher train 
speeds have created demand for higher 
main- 


standards of construction and 


tenance. 
This book has | 


those fundamentals which the railway 


ween devised to cover 


civil engineer requires for location, 
construction, and maintenance of the 
modern railroad, with reasons for ac- 
cepted practice and underlying theory 
presented where possible. It endeavors 
to bring together in compact form a 
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Why Are Replacement Valve Seats 
.008 or .010 Oversize? 


(WHEN FACTORY REQUIREMENTS ARE ONLY .004) 


Because Portable Cutting Tools Aren’t Accurate! 


fh Holdown Foot 


x* Bolt (close in) 
*%_ Valve Seot 


U Foot 
 Meldown Holdown Foo 
Foot 
Counterbore 


} Holdown 
Bolt (far out) 


Cutter oot 
HOLDOWN 
> ell 


FOOT 
\ RIDES UP 
} ZZ 


Block 


Cutter 





Valve Seot Block 


Counterbore 

When the cutter is fed down, the foot will lift slightly even on the best 
equipment. If the bolt through the Holdown Foot is close to the fulcrum, a 
fairly accurate hole is made. The hole becomes larger and tapered when the 
bolt is moved farther from the fulcrum. 

In use, the bolt position may change two or three times on the same 
cylinder head or block, and holes may vary from .001 to .006. This means 
that press fit interference varies from .002 to .010. The result is excessive 
press fit, which causes valve port cracks and distorted, cocked seats, which 
causes valve burning and breakage. 





PETERSON’S 


* SCREW-IN VALVE SEAT 


C - 


Eliminates the problem of counterbore accuracy ! 


Even the heavy-duty P-B Holdown Foot allows oversize cuts, but it doesn’t 
matter BECAUSE THE COUNTERBORE IS THREADED. P-B seats exert no radial 
pressure—even under extreme heat—due to clearance in threads. They eliminate 
cracks in valve ports common to some engines. P-B seats will stay round, where 
pressed seat (especially with excessive interference) distorts quickly. This causes 
valve failure. P-B gives 2 or 3 times longer valve life, since it cools the valve 


evenly around the head, where 75% of the heat should be dissipated. Distorted 
pressed-seat doesn’t cool valve. The valve stem grows and sticks in guide. Cocked 
\\Pressed-seat definitely causes most broken valves. , 


NORMALIZED v HEAT-TREATED 


Made of tough chrome-nickel-iron, individually case under pres- 

sure. Unlike pressed-in seats, P-B Screw-In Val Seats recain 

their original dimensions, won't buckle h., come loose, can't 
tile and cause hot oF valve 

Under heat, it burning, and allow . ae seat- 

ing of valve on every stroke. 





goeuneb4e eats 
look like this before 
AMAZING PERFORMANCE _ they start grinding, 


° ve COSTLY BREAKDOWNS—Eliminetes 
% of vaive stick 


. and down- 
ward, becoming tighter. 


P-B seats without damaging 

counterbore or going to on oversize. 

. pI hate ae ros | MILEAGE—And the 
seat remains tight in the counterbore. 


* EASY TO 5o ee Atier fong service just 


@ light touch with the stone cleons 
it up because it is not out of round. 


PRECISION INSTALLATION ae | 








Patented tooling guarantees threads 
square with bottom of counterbore, 
thus insuring self-locking feature. 


Special CUTTER makes 

precision counterbore and 

tap machines in expansion 
4 clearance bet ween thread 


CONTACT YOUR MASTER SHOP TODAY 


P-B Master shops are ready to help you solve 
your valve maintenance problems in every 
major U. S. city. Call him, or write direct. 


PETERSON WELDING LABS. inc. 








ol tnodern problems methods New Literature Shell Diesel Film 
practices, showing th present “The Diesel Story”. a film recently 
lage ol development in railroad en Oil Burner Catalog produced by the Shell Oil Co. 50 W 


“neering research y Oil Burner Co. 1301 San Jose 50 St.. New York 20. N. Y.. has won 


Overall cost as a eriterion is stressed ve, an Francisco 12. Cal.. is offer three awards for its outstanding treat 


ire recommendations of the Ameri my i mdensed 16-page catalog list ment of the history and principles of 


, 
in Railway | ngineering Association ing commercial and industrial oil and the modern four-stroke engine The 


The problem of roadbed stabilization combination gas-oil burners including Glm is said to be espec ially suited for 


given extended treatment and the fully automatt <eini-automatic and use in training people who will work 


ppli tions of the most recent find! nu ily ontrolled Ly pes The burn with diesel engines and has also bye 


iy i th Special Comeritte or crs are built to use every availabl come popular with general audiences 


tresses oi lrack are imeluded In fuel oil from light diesel oil to Bunker The 20-min film traces the develop 


Addition stration re rresentes 
thie ibusteaty por nied ( Spee iheations and capacities ment of the early internal combustion 


throughout - . 
Biven engine and demonstrates the compres 


ion-ignition principle — of modern 


7 , : diesels by comparison with the erude 
A VW lire piston of early engine develop 
© © . ment. The fila ts available on free 


loan to any group with a TO-mim sound 


prope lal 


‘ ys iY Fibre Cartridge Filters 
The world’s largest oS ri (9 * 3 Cone Comp, Misiden, Coits., ‘hes 


manufacturers of . __# Beal Me issued a new bulletin describing it 


full Jine of Miero-Klean filters for 


FUEL INJECTION = liquid applications. Products described 


include standard models for flows be 


EQUIPMENT P. : — 27, 5 tween 1.6 open and 900 gpim. with 


atu operating pressures rang 


for diesel engines | \ atk Goats: 125 pad be 1000 nt 
. 5 ~ o> Featured in the bulletin is the re 


centhy announced gt ided density cart 


ridge \pplications standard dimen 
sions, case histories ind a. selector 
chart for choosing proper filter are in 
luded. Ilvdraulie data covering such 
items as viscosity. conversion tables. 
hydraulic formulas. dimensional com 
parisons, and representative micronic 
comparisons are given in the 12-page 


bulletin 


industrial Filtration 

\n G-page brochure issued by the 
tL. S. Hoffman Machinery Corp. pre 
sents essential features and applica 
tions of the company's LO basic types 
of industrial filtration equipment. 


which include dise. cartrid and 


Re. 
pressure type filters. flotation units. 
vacuum — stills magnetic separators, 


and oil conditioners. Purpose of 


C.A.V. DIVISION OF LUCAS ELECTRICAL SERVICES INC., 653, TENTH AVENUE, NEW YORK, 19, N.Y. 
Sales Office: 14820 DETROIT AVENUE, CLEVELAND, 7, OHIO. 


equipment is to reclaim and repurify 
oils. coolants. solvents and industrial] 
waters by removing contaminants on a 
continuous automatic basis. Copies of 
Fuel Injection and Electrical Equipment the brochure may be obtained from 
the company’s Industrial Filtration 

174-607 Div.. Thompson Rd.. Svracuse 6. N.Y. 
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Speed Measuring by Resonance 
\ new 


measurement of speed by resonance of 


publication dealing with the 


released by the 
1316 Arch St.. 


\ simply written 


heen 
Biddle Co.. 
Philadelphia 7. Pa 


story 


vibration has 
lames G 


tells how a series of tuned steel 


rods, the sole mechanism in the tacho 


meters produced by the company, in 
dimate 


speeds accurately. The reeds 


mounted in the instrument. vibrate 


with form a 


a visible amplitude and 
pattern indicating speed or rate of vi 


There 


are no moving parts to be lubricated 


bration on an adjacent. scale. 


or to wear out. so that no maintenance 


is said to be involved. 
The instruments require no contact 


with enclosed 


Totally 


and open equipment are 


moving parts. 


claimed to be 
capable of measurement 


Hand 


models are 


with equal 
facility and permanent-mounted 
available in various ranges 


from 800 to LOO.O0O0 rpm 


Baldwin Diesel Bulletin 
Bulletin DL-4 
Baldwin-Lima-Hamilton  ¢ orp.. 
delphia 12. Pa.., 
cations ol 
standard 
Different units are 
illustrated and 
| 


aesign 


recently issued by 
Phila 
lists general specifi 
Baldwin-Westinghouse 
diesel-electric locomotives 
photographically 
table lists 


per for nance, 


a combined 
features giving 
weighi. speed, horsepower. dimensions. 
types of running gear. equipment and 


iuxiliaries for each. 


Oil-Free Air Compressors 
Bulletin A-44. 


compressor 


WGO-9 


designed for ap 


covering the 
oil-free 


plications where compressed air must 


he completely free of lubricating oil. 
has just been announced by Joy Mfg. 
Co.. Oliver Bldg.. Pittsburgh 22, Pa. 
The &-page bulletin contains photo 


graphs, 


section drawings. and dimen 


“Tons. 


Specifications on Joy's complete 


line oof non-lubricated | compressors 


from 172 to 8800 efm. 25 to 600 hp. 


are included. 

Package Water Conditioner 
The Permutit Coe.. 330 W. 42 St.. 

New York 36. N. Y.. is making 


able an illustrated 6- 


avail 


yage bulletin on 


' 
t | on) 
its package water conditioning plant, 


listing its component parts. giving 


principles of operation. ratings. capaci 
ties and sizes, and containing a repre- 


sentative sampling of applications. 
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Flow Rate Measurement 

Fischer & Porter Co.. Hatboro, Pa. 
catalog. “An Intro 
M ‘ters 


instruments for 


has issued a new 
duction. to 
} 


Hest ribes 


which 
flow 


Flowrator 
meter 


rate measurement of liquids and gase= 


1 2 ] 
by the variable-area metiod. Opera 


tion of the variable-area meter. its 


basic ow equation, as well as informa 


tion on calibration seales. metering 


range. permanent pressure loss. up 


stream piping effects, viscosity effects 


purging. and pulsating flow. are dis 


( ussed 


Baker-Lull Literature 
Complete 
Baker-Lull 


ed on various models of R. H 


specthications — for the 
LB front-end loader mount 
Shep 
pard — industrial-ty poe 


tractors are 
4 sheet avail 
company al 6 WW. Ot 

11. Minn. The catalog 
SDI-1. -2 


materials 


color ‘ ilalo 


Sheppard 
i 

ind lists 

watlable with the 


description of the 


MCLEAN TRUCKING COMPANY 
SOLVES FINE CARBON 
CONTAMINATION PROBLEM 


PIONEERS IN MODTRN 


OL FILTRATION 


McLean presented the problem of eliminating fine carbon contamination 


of lube oil in their diesels. 


WHAT DID BRIGGS DO? 


WO tic cae 


ige 


WITH — RESULTS 


fr, m M 


il 
»f) || 


IF YOU HAVE A PROBLEM INVOLVING BETTER EN- 
GINE PERFORMANCE, venues OIL, LONGER 


FILTER re, yal 


re 


. 


; 


1a? 


NAME 
COMPANY 
ADDRESS 


Pesseseceersssse 


THE BRIGGS FILTRATION COMPANY, River Road, Washington 16, D. C. 


Without obligation send me copies of your road proved case histories. Tell us how we 
may obtain no cost trial of the above filters 


TITLE 


Lesececeueessas 


~ 
Ww 








All drawers roll on easy, “non- 
spill” slides, preventing “pull-outs.” 








Two powerful foot brakes anchor 


‘@) —— 
“rolls the shop to the job” 


You'll speed up any maintenance job when you give a man the 


needed tools, plus a sturdy bench, right at arm’s reach, anywhere 


in the plant. That’s what a Snap-on Ro!'-Cab does. It ends those 


repeated trips back to the tool crib. Its reinforced steel con- 
struction (weight, 388 pounds, empty!) provides a sturdy, 
steady base for vises, grinders, etc. Work top is smooth, en- 
during masonite. Handy outlets for power tools. Full-adjustable 
lamp. Big, rubber-shod wheels, two swiveling. Positive foot 
brakes anchor the bench securely. Durable, baked-on red enamel 
finish. Write for new Industrial Catalog and General Catalog 
of 4,000 hand and bench tools. Direct Snap-on service to in- 
dustry everywhere through factory branch warehouses in 42 
industrial centers. 








SNAP-ON TOOLS 
CORPORATION 
8064-1! 28th Ave. 
Kenosha, Wisconsin 


"Snap-on is the trademark of Snap-on Tools Corporation 
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Metal-Arc Welding Process 

The American Welding Society, 33 
W. 39 St.. New York 18, N. Y., has 
issued a pamphlet entitled “The Inert 
Gas-Shielded Metal-Arc Welding Pro 
ess” by W. H. Wooding. It covers ed 
ucational lectures on the fundamentals 
of the process which were presented 
at the annual meeting of the Society. 

\ brief introduction to are welding 
is given along with developments since 
World War I concerning the protec 
tion of the arc and molten metal from 
atmospheric contamination. Particu- 
lar emphasis is applied to welding in 
inert-gas atmospheres leading to de- 
velopment of the process. 

With aid of sketches and photo 
graphs, the author portrays the devel 
opment, the equipment required, neces- 
sary controls and their function. Spe- 
cial sections are presented on the 
operation of the equipment from the 
operator's viewpoint as well as the 
supervisors and engineer's. Safety 
precautions for the operator are in 


cluded. Pamphlet sells for $1. 


Piping and Pressure Vessels 

The first issue of a new house or 
gan intended to be of help to engineers 
and designers has just been released 
by Taylor Forge & Pipe Works, P. O. 
Box 485, Chicago 90, Ill. Included in 
the 48-page publication are brief de 
scriptions of recent technical publica 
tions and new standards that will be of 
interest to engineers working with pip- 
ing and pressure vessels, a digest of 
recent boiler code and pressure piping 
code actions pertaining to allowable 
stresses, and information about the 


company's products and services 


Silicone Rubber Products 

An 8-page bulletin describing vari 
ous silicone rubber products manufac- 
tured by The Garlock Packing Co.. 
Palmyra, N, Y., has just been issued. 


| The heat-resistant and aging-resistant 


features of silicone rubber are discuss- 
ed with its ability to remain stable in 
the presence of hot air or oxygen up 
to 500°F. Products described in the 
bulletin, important in the diesel field. 
include diaphragms, general gasketing. 
“OQ” rings and seals, pump packing. 
etc. Examples of typical applications 


are given. 
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AMERICAN MOTORS CO., RICHMOND, CALIFORNIA 
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Buty Preset cation 


500 Series Rotary Geared Pumps 


If your problem is high- _ prevents leakage . . . elim- 
pressure lubrication, _ inates glands. Six sizes de- 
Brown & Sharpe 500 _ liver from 5 to 37.5 gpm 
Series Pumps are youran- at 0 psi. All joints are 
swer. They're designed to: ground... no gaskets. 
Operate at pressures up to For further informa- 
500 psi... built to run tion, write for Pump Cat- 
smoothly and dependably alog. Brown & Sharpe 
at high speeds. Self-bal- Mfg. Co., Providence 1, 
ancing mechanical seal R.1., U.S.A. 


BROWN & SHARPE ""* 
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LUBE and 
FUEL OIL 
PURIFICATION 


Get Rid of Dirty Oil... 
Get Lower Operating Costs, 
Longer Equipment Life 


HILCO oil purification means complete oil puri- 
fication! With a HILCO you get removal of 
sludge, acids, carbon, water and fuel dilution 
economically and efficiently. HILCO operation 
is continuous, all-electric and automatic. 


Clean oil at all time reduces down time, in- 
creases production and HILCO units pay for 
themselves in savings. 


HILCO offers a wide range of oil purification 
units . . . one to meet your needs. Write us 
about your equipment . . . and get recommend- 
ations at no obligation. 


e THERE'S A HILCO For EvERY LUBRICATION 
AND FUEL OIL FILTERING PROBLEM 


HILCO has 25 years ex- 
perience in oil purifica- 
tion. Let this experience 
work for you. 








A complete range of 
sizes and systems for 
oil purification. 


pr FREE vireRATURE 
—— _. NO OBLIGATION ON YOUR PART 


THE HILLIARD 
Corporation 


120 WEST FOURTH STREET 
ELMIRA, N. Y. 


In Canada: 390 Bay 8t., Toronto 
Upton-Bradeen-James, Ltd. 7 3464 Park Ave., Montreal 
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Consult ELLWOOD 
on all Your Forging 


equirements 





Quality Precision Crankshafis 
For Diesels — Since 1910 . . . 





ELLWOOD CITY FORGE COMPANY 


CRANKSHAFTS - CONNECTING RODS 
MACHINE FORGINGS 


ELLWOOD CITY.PENNA. 


WHY 

YOU 

SEE 
MANZEL 
50 





OFTEN ON DIESEL ENGINES 


ra 


Leading Diesel engine manufacturers know that buyers 
appreciate the trouble-free service given by Manzel protected 
equipment. They know that Manzel Force Feed Lubricators 


never forget or make mistakes. . 


. that they always supply 


every wearing point exactly the amount of oil it needs. As a 


result, moving parts function effi- 
ciently for many more years 


Standard equipment on leading 
makes of diesel engines, compres- 
sors, and other machinery. They 
can be installed 
on your present 
equipment. 


taht 


We will gladly have a Manzel 
lubrication engineer submit rec- 
ommendations without obligation. 
Just write 


271 BABCOCK ST. 
BUFFALO 10,N.Y. 


A DIVISION OF FRONTIER INDUSTRIES, INC. 








Electrodeposited Nickel 

The International Nickel Co.. In 
67 Wall St.. New York 5, N. Y., has 
released a 5-page bulletin entitled 
‘Properties of Electrodeposited Nickel 

And What Influences Them”. an 
extended abstract of a report of a 5 
vear investigation sponsored by the 
\merican Klectroplaters Society and 
carried out at the National Bureau of 
Standards. 

The report discusses uses. baths and 
types of deposits. properties and vari 
ables that influence them. composi 
tion and structure. Results of — the 
study should be of interest to users 


of nickel plating for electroformed 


hbuildine up machined com 


ponents. and industrial coatings for 


shapes 


materials of construction. 


Manuc! on Support Clamps 

The new engineering manual of 
Thomas Associates. 1007 Alger St 
Los Angeles 39. Cal... covers the com 
pany s complete line of 40,0000 types 
ind sizes of bare metal and cushioned 
support clamps. Also covered are re 
lated items including brackets. bus 
bars, and laminated anchor nut or re 
inforcing shims. 

The 64° loose-leaf paged manual 
rives 114 detailed prints and complete 
-pecifications covering materials and 
finishes. The manual is intended to be 
of help to the design engineer plan 
ning new applications. Included is a 
ection of perspective drawings show 
ing suggested applications 
Truarc Grooving Tool 

Waldes Kohinoor. Inc.. 47-16 Austel 
Pl. Long Island City 1, N.Y. an 
nounces completion of a 20-page cata 
log covering its Truare grooving tool 
Included are facts. figures. charts and 
illustrations demonstrating how the 
quipment can be emploved to best 
idvantage. The catalog covers cutting 
ranges, accessory parts, uses, case 
histories of industrial problems and 
supplies data on adjustment. main 
tenance. and replacement parts 
Bunting Catalog 

The Bunting Brass & Bronze Co 
Toledo Ll. Ohio. hes issued a por ket 
sized catalog containing complete list 
ings of its industrial standard stock 
bearings. bar. and electric motor bear 


ngs. 
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BEFORE 


AFTER descaling with 


Oakite Compound No. 32 


DON'T ROD OUT SCALE 


—Dissolve It! 


OAKITE COMPOUND No. 32 did all 
the work on this pipe—did it better, 
faster, far more safely than any me- 
chanical method. 


Oakite Compound No. 32 dissolves 
scale and rust as it circulates—often 
makes dismantling of equipment 
unnecessary. Removes a// deposits 
—flows into areas inaccessible to 
rod and drill. Does not affect sound 
metal surfaces—does not change 


dimensions of tubes and piping. 


Use Oakite Compound No. 3 2to de- 
scale condensers, heat exchangers, 
compressors, engine cooling sys- 
tems, evaporative coils, etc. Use it 


to remove rust, too. 


FREE HANDBOOK tells all about it. 
Ask your local Oakite Technical 
Service Representative. Or write 
Oakite Products, Inc., 22C Rector 
St., New York 6, N. Y. 


140 INDUSTRiag Cle, 
any 
‘Ne 


wo 


OAKITE 


47 \< 
“14s « mernoos + 9 


Tethnical Service Representatives Located in 
Pringipal Cities of United States and Caneda 


4 


What Do You Know! 


fnasuers to Questions ' Paze 


1. “eo is the correct answer. For " 
rect interpretation of readings. hydro 
meter readings must be corrected for 
ambient temperatures. For more de 
tails. see the 
50) 


article starting on Page 


With winter 
keep the battery charged 


2. Correct answer is “a 
Coming uy 
' 

rora lable on tree 


charge. see the 


zing points persis 
article mentioned 
bove. 

». Correct answer ts Heavy coat 
ings of grease or oil cause a viscous 
drag at low temperatures and collect 
Again. see 


dirt. thus promoting wear 


the article above. 


“a is correct. Air or combustion 
gases entering the cooling system will 
greatly accelerate corrosion. A revers 
flow might occur with the engine shut 


down with bad 


results of a different 
sort. Once again. take a look at. the 


articl: above 


a oe eS Oe ‘oe and “hare 


lining material characteristies. The 


others refer to application and are 
common to any type of bearing lining 
material. For a full discussion see the 


ZI 


article on Page 36 
6. Correct answer is “ce. The relatively 
low energy level in 2-cevele engine ex 
haust gases demands high turbe 
charger component efficiency. For a 
description of such an engine see the 


article that starts on Page 36 


7. “bis correct: answer. For protec 
tion against freezing alone. the cool 
ant heater is the less economical. Ho. 
ever, 2s a starting aid and a means of 
reducing winter maintenance plus 
corollary advantages. the coolant heat 
er becomes an important and econo nic 
CCOESSOTY See int le on Page 51 foot 
let ils 

%. Correct answer is “a Ash does 
contribute to abrasive wear and de 
posits. For new ideas on determining 


amounts. see Page 44 
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How much of your engine main- 
tenance bill is due to repair of 
breakdowns that could have 
been avoided—if you'd had 


advance warning? 


At a fraction of that cost, Alnor 
Exhaust Pyrometers offer you a 
constant check of engine per- 


formance—advance warning of 
Preignition 


Clogged Ports 
Faulty Injection 


Cylinder Overload 
Scaled Jackets 
Detonation 


Get the best from your diesel— 
minimum fuel consumption per 
horsepower and long service un- 
interrupted by foreseeable break- 
downs. Get constant protection 
of your engine, cylinder by cylin- 
der, with an Alnor engineered 
Exhaust Pyrometer System. 


Get Full information — Quickly! 
Your nearby Alnor Diesel 
specialist is conveniently listed 
in the classified directory. Ask 
him to heip you select the 
Pyrometer and thermocouple 
assembly designed for your en- 
gine. Or send for Bulletin 4361 
with complete details of the full 


Alnor line of Pyrometers 


ILLINOIS TESTING 
LABORATORIES, INC. 
Room 507, 420 N. La Saile St., 
Chicago 10, Illinois 











Diesel Switchers Cut Costs for Sharon Steel 


Replacement of its old steam loco 


inotives with diesel-electric units by 
the Sharon Steel Corporation has pro 
duced a considerable saving in rail 
road operating costs. The eight loco 
notives, Baldwin-Westinghouse switch- 
ers, are used to transport hot) metal 
blast 


hearths, haul and dump slag. spot coke 


from the furnaces to the open 


ind oore cars, and in’ many other 
witching operations required around 
i steel mill. 

\vailability is a highly important 


work of this kind 


even the slightest delay may mean a 


factor in because 


Lubrication Developments Study 

Franklin 
with the Philadelphia section of the 
En- 


vineers, is sponsoring a special lecture 


Institute, in cooperation 


American Society of Lubrication 
Advanced Lubrication, to be 
held Sept, 28-Dec. 14. The series of lec- 


tures is offered as a service to industry. 


course, 


to bring most recent developments in 
lubrication engineering to scientists 
and engineers who must apply them 
daily. 

Several topics are: effect: of vari- 
ables on flow equations; application 
of flow equations to design of sliders, 
thrust bearings, journal bearings, and 


externally pressurized bearings: heat 
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heavy toss in production where time 


is a critical factor. The new locomo- 
lives are ready to go at the push of a 
button and incur no extra daily costs 
for hostling. fire cleaning, coal load- 
ing. steam charging, ete.. as with dif- 
ferent types of steam locomotives. 
\side from reducing operating costs. 
the diesel-electrics have eliminated the 
complaint of smoking up the atmos- 
phere, which is common with coal- 
fired locomotives, when they must en- 
ter plant buildings. The absence of 
sinoke has also contributed to the com- 


pany’s air purification program. 


in self-contained bearings: mixed lu- 
brication: and, influence of materials. 
surface finish, vibration, speed, and at- 
mospheric conditions on friction and 
wear, 
Buda Merges With Allis-Chalmers 
\ special meeting of the sharehold- 
Buda Co. 


September 10 to consider an agree- 


ers of The was called for 
ment and plan of reorganization for 
exchange of all assets of the firm for 
shares of Allis-Chalmers Mfg. Co. A 
letter to shareholders signed — by 
Stewart 5S. Hathaway, chairman, and 
Ralph K. Mangan. president, stated 
that Buda directors had unanimously 
approved the plan. The Allis-Chalmers 


hoard of directors has approved the 
plan, according to W. A. Roberts. 
Allis-Chalmers president. 

The Buda Co.. 
originally built 


Today it manufactures a wide range 


188 
railroad equipment. 


founded in 


of diesel and gasoline engines, fork 
lift trucks, industrial plant tractors. 
lifting jacks, earth drills, and main 
tenance-of-way equipment. [It has two 
plants at Harvey, IIL. 

Allis-Chalmers is a large user of 
diesel engines. particularly in the con 
struction equipment field. The firm. 
organized L060 years ago in Milwaukee 
manufactures a broad line of farm and 
construction machinery and miscel 
laneous industrial equipment. It has 
11 plants in the United States, two in 


Canada, and two in England. 


Delco-Remy Educational Aid 

In order to stay within slender bud 
vets, many schools conducting automo 
tive classes have been obliged to buy 
used parts for teaching purposes. This 
practice is sometimes unsatisfactory 
not only because of the physical con 
dition of the parts but because the 
parts may be obsolete. 

Delco-Remy. 


Motors Corp., has set up a plan where 


division of General 
hy accredited schools can purchase up 
to-date new electrical equipment di 
rectly from the factory at prices com 
paring favorably with those charged 
for used parts. However, this equip 
ment must be used only for teaching 
purposes and must not be resold. 

Parts wanted may be ordered either 
by part number or by application. Be 
cause of rapidly changing market con 
ditions, the company states that no 
parts price lists can be issued, but 
price quotations are said to be furnish 
ed promptly on any list of equipment 
submitted 


British Airliners to Use 
Mobile Diesel Starters 

A new design of a universal aircraft 
servicing and mobile starting unit has 
been developed in England for the 


British Overseas Airways Corp. as a 


solution to the starting problem caused 
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by the increase in size and power of 
aircraft and the greatly increased use 
of jet propulsion. A present-day air- 
craft is said to require over 100 hp 
from its electric starter motor. How- 
ever, use of batteries to supply such 
power would result in reduced pay- 
load. 

To meet starting requirements, Auto 
Diesels, Ltd. early in 1952 built a pro- 
totype diesel ground power unit of 
high output. It operated as the start- 
ing unit on the crescent-winged bomb- 
er, the Handley Page Victor, which is 
powered by four jet engines. Power in 
excess of this unit is now called for 
and a new unit is being produced by 
\uto 
Crompton Parkinson, Ltd. 

The 


diesel engine driving two generators 


Diesels in cooperation with 


unit consists of a Leyland 
giving 450 amp continuously at 112 
and 750 ampcontinuously at 28v. Peak 
starting currents of 850 amp at 112 5 
ind 2000 amp at 28 \ 
Outputs for 28-, 


are supplied, 
servicing and 112-v 
starting, 
kw. The 


sign with cylinder dimensions of 5-in 


simultaneously, are up to LOO 


engine is of 6-cyl vertical de- 


bore by 742-in stroke. Two compound. 
wound generators are directly coupled 
and, to meet requirements of the ap- 
plication, operate without the use of 
iutomatic voltage regulators. Inherent 
voltage regulation is said to hold with 
shock loads of 500 per cent above full 
load current. 

The mobile units will be located at 
airports along B. O. A. C.’s routes and 
will be 


every 


made available for starting 


class of aircraft in service at 


present or in the foreseeable future. 
including the forthcoming Comet II 
and TIT and Bristol Britannia opera- 


trons, 


Engine Rebuilding Excise Tax 
The latest ruling by the Treasury 
Dept. on the manufacturers’ excise tax 
as applied to engine rebuilding is of 
widespread interest in the industry. 
We are therefore reproducing the in- 
formation as made available to us by 
Rebuilders 


Assn. The ruling is as follows: 


the Automotive Engine 

“In general, there is a presumption 
that any person engaged in rebuilding 
automobile engines or engine blocks is 
the manufacturer of all engines or 
blocks rebuilt by him and is liable for 


Diesel Power and Diesel Transportation 


the tax applicable to his sale or use of 
such articles. 

“Where it is alleged that a rebuilder 
does not acquire title to an engine ot 
a block rebuilt in behalf of a customer. 
the rebuilder, in order to overcome 
the foregoing presumption, is required 
(a) to have a copy of a contract, cor- 
respondence, or other statement signed 
by the customer specifying that parts 
furnished by the customer remain his 
property, that the customer is the man- 
ufacturer of the rebuilt article and un- 
derstands that he will be liable for the 


ARE SPIN 
STRENGTH 
TESTED 


i 


fn ee ee 


BER 


applicable tax when the article is sold 
by him or is used in the operation of 
his business, and (b) to show that the 
parts furnished by the customer are 
actually returned to him instead of 
heing accepted in exchange for parts 
furnished by the rebuilder. 

“Under the 


case, the dealer 


this 
the tax 


circumstances, in 
is liable for 
applicable to the rebuilt engine or block 
sold by him, provided the conditions 
established 


as outlined above are 


The dealer may be allowed a credit 


for tax paid on any new parts pur 


B-W 
ENGINEERING 
MAKES IT 
WORK 


To determine the bursting speed of ROCK- 
FORD CLUTCHES, they are spun up to 
a high R.P.M. in this air turbine speed 
chamber. This te it assures they will continue 
to perform efticiently at the speeds for 


which they were designed. Let ROCK- 


FORD engineers devote the benefit of this 
and many other tests to your product's 


clutch design. 


ROCKFORD CLUTCH DIVISION 


B-W 
PRODUCTION 
MAKES IT 
AVAILABLE 


sors. 
WARNER 


1301 Eighteenth Avenue, Rockford, Illinois, U.S. A, 





FRAM FILTERS 


give the “Lauren Fay” 
V longer engine life... 
V more savings... 
v greater safety! 


When the fishing boat, “Lauren 
Fay,” was built at the begin 
ning of the year, three Fram 
Filcron Filters were installed to 
clean the lubricating oil for its 
Wolverine Marine Diesel en 
vine. ‘The owners insisted on 
Kram Filters because of pre 
vious experience with them. 
And Fram came through! On 
duty 24 hours a day while at sea, these Fram 
Filters have cut operating expenses by reducing 
engine wear and necessitating fewer oil changes 
And by insuring more reliable engine performance, 
Fram has added greatly to the safety of the crew. 


Solve Your Filtering Problems with FRAM! 


Whatever your filtering problem lube or fuel 
Fram Filters are the solution. Let Fram’s Engi- 
neering Department PROVE that Fram Filters 
remove all engine-killing contaminants one micron 
(.000039") and larger... keeping oil clean even 
after maximum use, Fram Filters pay for them 
selves by reducing wear on liners, 
rings and bearings; increasing 
ooh time between overhauls, cutting 
rate of oil consumption. Make 

; your diesels produce at top effi 
Bers g ciency for the lowest possible cost 
’ . write TODAY to the FRAM 

; CORPORATION, Providence 16, R.1 
in Canada: Fram Canada Ltd., 

Stratford, Cntario 








IF YOURE A 


DIESEL EXECUTIVE 


IN THE RAILROAD, UTILIETIES, 
CONSTRUCTION, TRUCKING, 
BUS, SERVICE, OR ALLIED 
FIELDS 


then youll be interested in’ the special offer 
DIESEL POWER AND DIESEL TRANSPOR.- 
TATION is making that will help your personne! 


to operate at peak efficiency. 


Other top diesel men have already found that 
DIESEL POWER AND DIESEL TRANSPOR- 
TATION «...» 


spells out basic diesel facts to their em- 
ployees especially helpful in training 


men new to the wavs of diesels. 


supplies practical tips that help their sub- 
ordinates slash maintenance and operating 


costs. 


brings their top personnel the latest new- 


on new engines. parts. and services. 


They've entered scores of group subscriptions for 
their employees because they've found its “good 
business” to have this channel of diesel informa- 


tion at the fingertips of their key men. 


You can give your employees that same aid to 


more efficient: performance —and for as little as 





50°, of our regular subscription price. 





Our standard one year subseription price is $3.00. 
However. if you enter 5 through 9 subseriptions, 
your rate will be but $2.00. Moreover. on 10 or 
more subscriptions, you need pay only “half- 
price” $150 per subscription. 

Merely send us the list of names for whom you wish sub 
scriptions entered, together with the necessary remittance 
to cover those subscriptions. Well then start the issues 
rolling 

NOTE: On subseription orders outside the U.S. please 


check with us on price before entering subseriptions 


DIESEL POWER 
AND DIESEL TRANSPORTATION 


192 Lexington Avenue 
New York 16, N. Y. 
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chased by him, or by the rebuilder. 
and used in rebuilding the taxable en 
gine or block. The amount of any such T t T U y VW 4 L L t 
credit must be established in accord. é 
ance with section 316.204 (formerly Lves 
316.94) of Regulations 46, relating to  « RA Pa K S A t T 
credits and refunds in general.” 
As protection for the  rebuilder 
against the possibility covered by the 
Treasury Ruling. the AERA’ recom- 
mends that a signed statement be se- 
cured from every customer who brings 


in an engine for rebuilding, or to col- : } “Li 3 


lect the tax. The following statement is ie A Sfandard calion 


YEARS 
FOR MANY 
suggested : DING DIESEL ENGINE BUILDERS 
A’S LEA , : 


“This is to certify that the automo- - eee AMONG AMERIC 


j 
bile parts specified in the accompany- Ses ; ‘| rae, ae’ @ J 
ing order, which parts are furnished a.” —“‘“ ‘iOS 


by the undersigned for rebuilding, 





Precision Tolerances and Finishes as your Requirements 
demand . . . Turn to Titusville for Engineering and 
Research Counsel—an organization of master Crafts- 
men with facilities second to none in the industry. 


shall remain the property of and be 
returned to the undersigned; that the 
undersigned is the manufacturer of 
such rebuilt parts for the purpose of 
truthers 

' ells 
for such applicable tax when the parts Ww 
are sold by him or used in the opera- STRUTHERS WELLS CORP. Titusville Forge Division 
tion of his business.” TITUSVILLE PENNA 


understands that he will become liable 


Federal manufacturers’ excise tax and S 


Diesel Operators Institute 
The University of Wisconsin ts 


| 
planning a three-day Diesel Operators | 
Institute to be held Sept. 30-Oct. 1. | r i 


Purpose is to present information con- 


cerning latest techniques of operation 


@ | | 

and maintenance, and instruments 
available for measuring engine  per- 125 KVA, 1200 

satan RPM, A.C.Gen- 
formance. erator With Direct 
a te ‘ 
First day schedules contain a dis- Single Bonrine Wish 
SAE #0 Fiywheel 
Housing 





cussion by Stanley Smith, Nordberg 


Mfg. Co., on “Maintaining High Per- 
formance in Diesel Engine Operation or our 
Improving Efficiency and Economy”. 
Arthur C. Davis, Standard Oil Co.. 


wn 
will speak on “Fuel Properties and 
Fuel Specifications—Their Relation- 200 KW, 900 


. . . — 99 , RPM, Protected 
ship to Operating Conditions”. W. P. 40° C, Twe 

r on ° . ° P ™ : Beoring 0.C 
Weaver, The Pure Oil Co., will discuss @ For over 25 years Columbia has furnished quality Generator 


“Types and Properties of Lubricants — Saas. for engine drive. They're sturdily 
oy 2 ‘ . uilt with materiz » highe: jide 
Their Relationship to Operating aterials of the highest quality to provide 


dependable power. 
Conditions. Your needs can be supplied promptly, whether your O|UM B IA 


The second day will offer discus- requirements are for single bearing generators with 

sions by Otto W. Bossart. Young Radi- | & without adaptor for SAE flywheel housing, or for 

, er - 4 units with two bracket bearing design. A.C. ratings 

tor Co., on “Cooling Systems—Cool- 6,25 to 1000 KVA, D.C. ratings 2 to 300 KW. Our A.C. AND D.C. 
ing Equipment Application and Opera- engineers will be glad to review your requirements. EN 

tion”: “Types of Filters and Their G ERATORS 


Uses” by F. L. Townsend. Wm. W. 


Nugent & Co., Inc.; and “Fuel Injec- for Bullen.  GOLUMBIA ELECTRIC MFG. CO. 


tion Systems and Problems” by R. R. 





Parker, American Bosch Cor, 600 and 800 4537 HAMILTON AVE + CLEVELAND 14.OHIO 
é or, f "Ice 208CT) , . 
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The last day is scheduled for dis 
cussIONS on Governor Adjustment 
and Maintenance” by Walter J. Evans. 
Woodward Governor Co.: and “Pras 
tical Preventive Maintenance” by 
representative of Fairbanks. Morse 
(lo 


Shop Layout Simplified 
Seale models of machine tools for 
making shop layouts are being offered 
on a free loan basis by the South 
Bend Lathe Works. Several models 
each of nine different machine tools 
are included in a standard kit. Also 
included are models of mechanics and 
floor plan layout sheets cross-ruled to 
the sane cale as the models, to move. these scale models around 
To use the models effectively, it is than to shift machines after installa 
only necessary to sketch the shop room tion. 
floor plan to seale on the layout sheet. Machine tools represented by the 
indicating locations of fixed facilities. models include six sizes of bench and 
The machine tool models are then floor lathes pedestal tool grinders. 
placed on the floor plan and moved — drill presses. and bench shapers. They 
about until a satisfactory arrangement are made to a scale of ¥%4 in to LT ft. 
is obtained, Many errors not easily Borrowers are expected to pay trans 
seen on a draftman’s two-dimension — portation costs both ways and to re- 
layout are instantly obvious in this turn kits promptly. Full information 
three-dimensional plan. It is pointed may be secured directly from the com 


out that it is obviously much simpler pany at South Bend. Ind 


For Every 
a a 
USER 


New 48 Page Guide : Kent-Moore 
Packed with Time- SERVICE TOOL 
Saving, Money-Saving ee SUIDE 
Kent-Moore Special uM 

Service Tools 


Diese! Service Tool Guide. Describes and illustrates 





Engineers and Manufacturers of 
Service Tools and Equipment 


atcomenucrenuse « smcramosun | WHITE-ROTH Machine Crap. LORAIN, OHIO 
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J 55 HP Lorain Model DA with gasoline starter 
Now available. Kent-Moore’s comprehensive new GM t- ) , ++ full line from 10 to 55 HP 
¥> 


Lorain diesel or gas engines are built with an extra margin 
more than 300 special tools, developed expressly to °c { of stamina to stand up to gruelling service. Simple 2-cycle. 
meet the essential maintenance requirements of your single-cylinder design reduces moving parts for dependability. 


‘ x ae : They operate as cold-starting diesels or can be converted easily 
GM Diesel engine applications. Tools that will save you and quickly in the field for natural gas or butane. 


" y, 
ravi Res Person Send for your copy of this a. Vd Get full details on Lorain Multi-Fuel Engines. They operate 


longer without attention ... operate longer between overhauls. 


KENT-MOORE ORGANIZATION, INC. (y heehee eemgpagmaana on 
cM 


Highway Costs Drop 

\ significant development in_ the 
highway building outlook is the recent 
decline in highway construction costs. 
Figures just released by the Bureau of 
Public Roads reveal that its construc- 
tion cost index for the second quartet 
of 1953 dropped below the first-quar 
ter level. Actual decline was 4.5 pet 
cent, 


Most states have been hand appe: 


in carrying out construction of hig 
way projects by shortages of structural 
steel. The structural steel price index 
has now dropped six per cent, an indi- 
cation that) supplies are becoming 
more plentiful. Competition among 
road contractors has also intensified. 
Along with the decline in costs is a 
general forecast that highway expen- 
ditures this year will reach an all-time 
peak. 

Now that costs are going down, the 
amount of actual highway work done 
this year should show a greater gain 
than the increase in dollar expendi- 
tures. The use of diesel powel has not 
been a minor factor in bringing this 


about. The outlook for highway build- 
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IKING ROTARY PUMPS 
FIT YOUR JOB! 











With over 600 standard models and many more 
special units, from which to choose you are as- 
sured of a Viking rotary pump built to fit YOUR 


job. 


All are constructed 


This is the principle that assures fast, self prim- 
ing; smooth even discharge; quick, easy mount- 
ing; low power requirements; adaptation for either 
light, volatile liquids or heavy, viscous liquids. 


Send your pumping problem today 


and ask for folder 53SD 


better than at time 
since World War II. better for the con- 
struction industry, truck industry, and 


ingg appears any 


the nation in general. 


Harvester Rents Strip-Mine 

Co. has 
with — the 
Huntsville-Sinclair Mining Co.. under 


International Harvester 


completed arrangements 
which they will occupy as a_ testing 
ground the site of a strip coal mine 
near Huntsville, Mo., for the purpose 
of carrying on large-scale testing op- 
erations of machines. The property, to 
he leased for 10 years, will provide ap- 
proximately 9300 acres of worked-over 
strip-mine lands. The coal company 
suspended operations in this area in 
\pril. 

As a byproduct of the testing, Har- 
vester hopes to resiore the original 
contour to the territory. Worked-over 
coal strip-mining property is said to 
offer ideal conditions for the testing of 
heavy crawler tractors and earth-mov- 
ng equipment and for training of per- 
sonnel. The new area will provide a 
good site for testing in cold + eather. 
conditions. in mud. 


hot and dusty 
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in the time-proved, most- 
copied of all rotary pump designs—the original 
Viking ‘‘gear-within-a-gear” principle. 


! > a 
order. 
engines. 


Special 


and 


row ks 


steep slopes and sharp valleys. 


heavy soil. and boulders. 


Deepest Underwater Oil Pipeline 
The deepest underwater oil pipeline 
ever attempted was completed recently 
a week after it was launched between 
St. Ignace, Ont.. and Mackinaw City. 
Mich., four miles across the straits of 
Mackinac. It 


crossing ever tried by the pull method. 


Organizational News 
Caterpillar Change 


was the longest water 


Caterpillar Tractor Co. announces 
the creation of an Engine Div. as a 
new major component of the company. 
Coincident with this was the announce 
ment of a realignment of sales and ad 
vertising activities. 

The new division of the company 
will be managed by H. H. Howard. 
former director of domestic sales. He 
will have administration of commercial 
engineering, orders, product engineer 
ing, pricing and scheduling of all en 
gines. In addition, he will be in charge 
of sales of engines to manufacturing 


customers. 


DIESEL 
INDICATOR 
VALVES 


KIENE VALVES are designed to 
give good service under most severe 
conditions, WILL NOT BLOW 
OPEN, as valve opens against pres- 
sure. The KIENE VALVE HAS 
EFFECTIVE GAS SEAL when 
opened or closed, without use of 
packing or glands. 


The KIENE VALVE is SMALL AND RUGGED, 414” 
in length and requiring only 3'4” 
tachment, Has been operated at pressures up to 10,000 
psi. ALL KIENE VALVES have standard indicator plug 
and wing nut connection. Regularly furnished with male 
NPT engine connection, Other threads furnished on 
adaptions 


circle of space for at- 


for most Diesel locomotive 


KIENE DIESEL ACCESSORIES, inc. 


10352 PACIFIC 


AVE FRANKLIN PARK, FKLLINOTS 


lhe 
growth of a need to meet customer re 
Most 
sold are built to special arrangements 
to fit 


separate groups in the company doing 


new organization is the out 


quirements. industrial engines 


customer applications. Several 
this work will now be brought together 


in the new division. 


National Supply Appointments 


The appointments of A. IL Candee 
to motive power consullant and Daniel 
M. Booth as Mexican distributor for 
the Engine Div. of The National Sup 
ply Co, have been announced 

Mr. Candee 
Westinghouse, having been with that 
O10. For 


recently retired from 


company since more than 


) 


25 years he has acted in an advisory 


capacity to railroads considering new 
types of motive power and has had con 
siderable influence in) shaping — the 
from its in 


form He 


vdvise the company on applications of 


diesel-electric locomotive 


ception to its) present will 


locomotive diesels in additional areas 
of use, 


Mr. 


branch 


Booth 


previously served as 


rer of the Worthington 
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Corp. in Mexico City and later was 
manager of the Mexican subsidiary of 
Nordberg Mfg. Co. He has had con- 
siderable experience in the sale of 
diesel engines and will work through 
a newly formed company, Consultores 
y Abastecedores Industriales. He has 
been a resident of Mexico City since 


1930. 


Winslow Widens Sales Service 
Establishment of 


quarters in Murray, Ky., and the trans 


new sales head 
fer of key personnel from Oakland. 
Cal. has been announced by W. G. 
Nostrand, Winslow Engineering Co.’s 
vice president in charge of sales and 
engineering, who will continue to di- 
rect the company’s marketing activities 
from the Oakland offices. Winslow re- 
cently opened a new factory in the 
Kentucky city and the creation of dual 
sales facilities was brought about by a 
desire to make service as well as prod- 
ucts more readily available to distribu- 
tors and customers. 

Heading the group of men who 
was W. Ray Kern, the 


firm’s general sales manager. who has 


moved east 


For more than 40 years 

Pierce has specialized 

in the speed control 

field. Pierce Centrifugal 
Governors, engineered specifically 


also been appointed manager of the 
entire Murray plant. He was accom- 
panied by his assistant, W. B. Walker. 
and division sales 
Robert A. Pelusi. 


representative 


Van Norman Executives Advanced 
Promotions involving four present 
the 
announced by 


members of management 


the 


group 
have been Van 
Norman Co. 

Vice president Roger L. Pyne, who 
has been in charge of all activities 
within the machine tool division, will 
now concentrate on the engineering 
phases of that field. He has been with 
the company for 39 years and is in- 
ternationally recognized as an authori- 
ty on grinding and milling operations. 

Herbert L. Freer, production plan- 
ning manager, has been named general 
sales manager in the machine tool di- 


Edward C. Hellyer. 


production — planning 


vision. formerly 
superintendent, 
will succeed to the post of production 
planning manager. George A. Raiche. 
public relations director, has been pro- 
moted to advertising manager in ad- 


dition to his present post. 


Enterprise Opens Branch Offices 

Returning from a sales exploration 
trip, Paul I. Birchard, vice president 
and general manager of Enterprise 
Div., General Metals Corp., announces 
the setting up of two new sales and 
service offices to handle engine busi- 
ness. 

In Denver and the Rocky Mt. area. 
Percy Griffin will be manager of the 
complete line of company engines with 
special emphasis on oil field appli 
cations. Stewart F. Atsatt will head the 
Minneapolis office and will set up a 
complete sales and service outlet for 
the Enterprise line of diesel engines. 

Mr. Birchard says business is now 
harder to get and that buyers are tak 
ing a second hard look before laying 
cash on the line. 


Mack Sales Development Head 

Albert G. Crockett, Mack Truck. 
Inc. executive, has been appointed di- 
rector of the company’s newly formed 
sales development division. He was 
formerly special assistant to the ex- 
ecutive vice president and manager of 
public relations. 


BACHARACH NOZZLE TESTER 


for your Diesels, give accurate, dependable control of 
engine RPM to meet the varying conditions of any job. Pierce 
Governors are standard equipment on many of America’s 


finest diesel engines . . 
able performance 


. assuring maximum protection, depend- 
~—at lower initial and maintenance cost. 


Replacement governors and parts are available through 
your local distributor or fuel injection service station. 


governing problems, write 


[Pierce 
x 


~- 


the PIERCE GOVERNOR CO., Inc. 


1614 Ohic Avenue, Anderson, indiana 


For distributor's name or information on special 


Get full 
particulars — 
Write for 
Leaflet 628 


“WORLD'S MOST EXPERIENCED GOVERNOR MANUFACTURER” 


for 
LARGE SIZE 
DIESEL NOZZLES 


| Check These Features 





W Test Pump 1800 cu/mm 
capacity; ported design. 
Leak-proof—plunger is 
chrome steel, hardened, 
ground and lapped into 
pump body. 


Nozzle-holding Fixture 
has spring clamps that 
accommodate nozzles of 
different shank diam- 
eters. Nozzle is simply 
“snapped” into position 
between the clamps. 


W Fuel Supply Reservoir 
(2.5 pint capacity) of 
durable, transparent 
plastic; fuel level can 
be easily observed. 


W Micronic-type Filter is 
noted for its superior 
cleaning efficiency; is 
easily replaceable. 


BACHARACH 


INDUSTRIAL INSTRUMENT CO. 
7301 PENN AVENUE © PITTSBURGH 8, PA, 
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TUTHILL 


MODEL L PUMPS 


DIESEL 
SERVICE 


Offers at LARGE SAVINGS 








INTERCHANGEABLE 


FACTORY NEW 
FIELD TESTED 
PROVEN 


WORLD 
FAMOUS 


ARE PERFORMANCE-PROVED 


[hroughout the diesel industry, Tuthill Model L pumps 
are recognized for their dependability in fuel transfer and 


hydraulic governor service. Model L is a mechanically- 


sealed, positive displacement internal-gear rotary pump, 


assuring quiet, leak-free operation with low power con- 


33 to 6 
g.p.m. in wide pressure ranges. Avail- 


sumption. Capacities from 


able as single or double-pump units 
Write for Catalog No. 101 including 
Pump Guide for diesel applications 


TUTHILL PUMP COMPANY 


Dependable Rotary Pumps since 1927 
939 East 95th Street, Chicago 19, Ill. 


¥ INJECTOR & FUEL PUMP PARTS 
for 


"A CATERPILLAR — BOSCH 
V¥ G.M. & INTERNATIONAL 


we 77 


Imported From Italy 


oa 6 & K DIESEL SERVICE 


BULLETIN 


Canadian Affiliate: Ingersoll Machine & Too! Company, Ltd., Ingersoll, Ontario, Canada 


Following a 3-year period with the 
Navy. Mr. Crockett, became director 
and lecturer for Mack’s national diesel 
caravan and its later diesel training 
course. For several years he was man- 
ager of the company’s distributor sales 


organization. 


Baldwin Assigns Engineers 
William C. Vanbebber has been ap 
pointed sales engineer for testing 
equipment in Los Angeles and sur- 
rounding territory, the testing equip- 
ment department of Baldwin-Lima- 
Hamilton Corp. announces. Mr. Van- 
hebber was formerly supervisor of re- 
newal parts for Baldwin diesel loco- 
motives in the Pacific coast district. 
He has been associated with the com- 
pany as a diesel engineer since 1948. 
In another announcement the Eddy- 
stone Div. makes known the appoint- 
ment of Frank lapalucei as welding 
engineer. Mr. lapalucci is said to have 
had wide experience in the develop- 
ment of modern welding procedures. 
He was formerly associated with vari 


ous companies in the industry. 
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2 Changes at Cooper-Bessemer 

Two organizational changes have 
been announced at the Cooper-Besse- 
mer Corp. John Alcorn has been pro- 
moted to the foreign sales office and R. 
L. Moore has been appointed sales engi 
neer at the Chicago oflice. 

In his new capacity, Mr. Alcorn will 
he assistant to Mr. M. Pollock. presi- 
dent of 


Cooper-Bessemer 


Cooper-Bessemer Overseas. 


International, and 
Cooper-Bessemer of Canada Ltd., with 


New York City. He 


devote his efforts to the sale of engine 


offices in will 
and compressor equipment outside of 
the United States. 

Mr. Moore will work under the di- 
rection of Charles L. White. district 


12 ATLANTOG Ave 


BOSTON MASS 


manager, and Robert Bowie, Chicago 
office manager, devoting his efforts to 
the engineering and sales of diesel and 
gas engines, air and gas compressors, 
for operations in the Midwest. 


Roper Vice President Named 
F. R. Dickerson 


vice president and general manager of 


has been elected 
the Geo, D. Roper Corp., Pump Div.. 
at a meeting of the board of directors 
Mr. Dickerson started his business 
career at Roper as sales engineer in 
1936. He became sales anager in 1948 
and general manager of the pump divi 
sion in 195), 
New Harvester Sales Unit 
international Harvester has estab 
lished an Industrial Power Div. sales 
department because of expansion in 
the earth-moving line of its products, 
it was announced by H. T. Reishus. 
vice president, Industrial Power Div. 
I. P. Payne has been appointed man 
ager of the new sales department. 
Assisting him will be W. M. Holland 


and C. E. Jones who have each been 


named assistant managers of sales. 





WANTED 6. M.°71" 


Discarded on ae & assemblies. 





interstate diesel service, incorporated 
7120 CARNIGIE AVE. ¢ CLEVELAND 3, OHIO 














Series 71 
278A-268A 
12-567 ATL 
Hercules — Buda 
FM 38D - 8% 
Caterpillar’ 
RODER - BLACKBURN 


y INTERNATIONAL CORPORATION 








Saat. oP 7 


FAIRBANKS-MORSE 
DIESEL PLANT 


2 120 HP E.M. Model 32E12. two 
evlinder. two cycle, 12” x 15” 360 KPM, 
engines. Direet conn. to: 96 KVA FLM, 
AC Alternators 3/60/240 V., with belted 
tunks. and switeh- 
On foundation. 


exciters, compressor, 
board. 


ALJON ELECTRIC DIESEL CO. 
904 Pacific St. Brooklyn 38, N. Y. 
STerling 3-0515 





ment Div. 





DIESEL-ELECTRIC UNITS 
and 


ALL AUXILIARY EQUIPMENT 


Now Operating 
Available August, 1953 


MelIntosh & Seymour, 
rpm 
Ideal Generator 750) kya, 480 
volt, 60 cycle, 3 phase 
Ideal Exciter 15 kw, 
Melntosh & Seymour, 
rpm 
Ideal Generator, 500 kva, 
60 eyele, 3 phase 
Ideal Exciter 15 kw, 125 volt 
Aleo, 8 12%) wx 13 supercharged, 600 
rpm 
GE. Generator 1000) kya, 480 
volt, 60 cyele, 3 phase 
G.E. Exciter 10 kw, 125 volt 
Complete Auxiliary Equipment inelud- 
ing Switehboards. 


925 hp, 225 


125 volt 


625 hp, 225 


10 volt, 


W rite to 


Box +801 


DIESEL PUBLICATIONS, INC. 
192 Lexington Ave., New York 16,N.Y. 
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Newton H. Willis 


Waukesha Railway Manager 
Waukesha Motor Co. 
appointment of Newton H. 


announces the 


Willis to 


| the position of manager of its railway 


division. Principal products of the di- 


vision are diesel and propane 


engine-driven electric generator 
and propane engine-driven air condi- 


tioning units for railway passenger 
Cars. 

Mr. Willis started his career 
1930 as a 


gineering draftsman. In 1933 he began 


at Wau- 


kesha in design 


work with the newly formed railway 


division, then known as the refrigera- 


ion division, progressing to the post | 


| of chief engineer. 


| Sealed Power Manager 


Banta as 


The appointment of W. B. 


sales promotion manager of the Ameri- 


can Hammered Automotive Replace- 


heen announced. 


Mr. Banta became associated with 


| the corporation in 1943. He has since 
| served it in various capacities and has 


| lately been in charge of allocations. 


New Chairman of Dayton SAE 


Vernon L. Durrstein. assistant chief 


engineer of the Engine Div. of The 
National Supply Co.. 
chairman of the Dayton, Ohio, chapter 
of the Society of Engi- 
neers. A resident of Springfield. Ohio. 
Mr. Durrstein is the 


resident to be elected to that post. 


Automotive 


first non-Dayton 


Vernon L. Durrstein 





FOR SALE 
Atlas 4 cyl. 85 HP Diesel Engine with 
75 KVA Gen. as power unit. $1,000.00 
f.0.b. northern Ill. 


PENDERGAST CO. 


Milwaukee 4 Wisconsin 





fuel | 


units | 


and en- | 











Contents At A Glance 


With  Liquidometer remote 
reading fuel storage tank gauges 
you can check quickly and ac- 
curately oil deliveries, consump- 
tion and amount on hand. No 
Diesel plant is complete without 
one. Liquidometer or Levelom- 
eter models are available for 
tanks of any capacity. 


Write for complete information 





of Sealed Power Corp. has | 


has been elected | 





THE LIQUIDOMETER Corp. 


56-24 Skillman Ave., Long Island City, N. Y 





They're Ready Now 
To Fill Your Needs For 


Traced OIESEL MEN! 


UEI graduates ara energetic, willing workers. They 
have good basic training in operation, maintenance 
and repair of all types of Diesel engines. The 
Diesel man you want is ready to go to work for 
vou in the U.S. or Canada, or will travel farthe: 
if the opportunity is right. Tell us your needs. 


Training Mew for Industry 
Since 1927" 


os UTILITIES 
ENGINEERING INSTITUTE 


DIESEL Division 


2523 Sheffield Ave 
Chicago 14, Il. 
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Elliott Elevations D.P.S. 


Three assistant managers have been THERMOMETERS 
appointed by the Elliott Co.: E. A, 


° These instruments are 
Humble in the Boston ofhice. M. >} a series of marine type 
. 7 thermometers designed 
Seeman in the Cleveland office. and : for all diesels and oll 


" . . t plant uses water-oil 
C. M. Sievert in the Kansas City ofhice. exhaust 


Mr. Humble. who started with the ; FEATURES Al! bross con 
struction, nickel finish, 


company in 1925, has been a field en- cork insulation 


gineer and assistant to the general (Repoir service available) 


sales manager. Mr. Seeman joined the Ne. 416H No. 426D 
company in 1947, has worked in the PE50Es. Price$s.25 08 
_ a 





Let us show you how modern, mass-production 
techniques produce low-cost, rebuilt cylinder a: é 33 yeors continuously in 
heads that outperform and outlast all others held engineer, Mr. Sievert came to the Me disse! engine geme 
Guaranteed equal to new or money back! No 
waiting — complete stock on hand at nationwide 


distributors. Write for address of nearest distrib with the Navy. returned as a field DIESEL PLANT 
utor and descriptive folder 


RALPH Stark, INC., 


Dept. D, 43-12 33 St., L. I. City 1, N. Y engineer. SPECIALTIES CO. 


Stevens Point, Wisconsin 
New Hyster Production Head 


Jack Lewis has been elected to the 


heater division. and later became a 








. - Wri leg. 
company in LOd4 and after two years Wie fer enteleg 


post of vice president in charge of all 





production by the board of directors 


FOR SALE of the Hyster Co. PRICED TO SELL: 


: . Mr. Lewis has been with the com- 
ene wiapiied pany since 1942 following 14 years 2 COMPLETE POWER 

—— — yo —— with Caterpillar Tractor Co. where he PLANTS 
rs — wc Sick ree -—_ was tool design supervisor. He joined ss 
of 4—250 K airbanks-Morse , Peli ts eS oie 1 500 HP 474 KVA, consisting 
engines with direct connected the company as actory engineer, al 
later becoming production manager of of 3 Cooper-Bessemer Diesels di- 

2300 V_ generators. Includes I e 





switchboard, station service the Peoria factory. He then moved to rect connected to G E Generators, 
transformers, fuel storage tanks Portland as chief production engineer 1 500 HP 175 KW 
(20,000 gal. capacity), transfer 
pump and all other accessories. 
lf interested, contact 


consisting 
for all manufacturing activities of the of 2 Busch-Sulzer Diesels direct 
aes connected to G EK Generators. 


. 





SOUTHERN MARYLAND senvesmeennenans TEXAS POWER & LIGHT CO. 
ELECTRIC COOPERATIVE, Sole importers of an air-cooled 4-cycle one- P. O. Box 6331 DALLAS, TEXAS 
INC. | cylinder 16 cont. H.P. Diesel Motor wishes Or Phone 


to appoint exclusive distributors. Write 
Hughesville, Maryland Box 901, 


Telephones Hughesville 70 and 71 DIESEL PUBLICATIONS, INC. 
192 Lexinaton Av> New York 16,N. Y 


ST-5411 — STA. 382 


























POSITION WANTED 


30 years experience in the sales and serv- 


ice of Diesel and Duel fuel engines, prefer 
DIESEL ELECTRIC POWER sales but will consider erection and/or 
service of large engines. Write to box 900, 


tor 4g “i DIESEL PUBLICATIONS, INC. 


IMMEDIATE 192 Lexington Ave New York 16, N. Y 
SHIPMENT 


Unit 
Capacities 














MEN TRAINED 


IN PROTECTIVE MAINTENANCE 
AND GENERAL OVERHAUL 
Write or wire today for bulletins and complet Diesel Engines, Tractors and 
information regarding these fine fully quoren- Heavy Equipment 
teed. low cost DIESEL ENGINE GENERATING Brot ogee 
UNITS. Visit our plants et Sevsalite (S. F.), We specialize in the practical phase 
Celiternia, and Jersey City, N. 4., end see nits of training. Shop Method Home study 
in enereiian on Ge tant end. If you are employed in this field and 
need better “Know How’, or if you 
“SPECIALISTS IN DIESEL POWER” are an Employer and need trained 
Men, Write Today! INTERSTATE ake 
. + Inc. TRAINING SERVICE, Dept. 28-J, 4035 
A. G. Setecnmater Co. N.E. Sandy Blvd., Portland 13, Ore. HERMAN H. STICHT CO., INC. 
56 Church St., New York 7, N Y 














27 PARK PLACE NEW YORK 7.N.Y 
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Aerofin Corp. 

Aljon Electric Diesel Co. 

Allison Division, General Motors Corp. 
American Air Filter Co., Inc. 
American Bosch Corp. 

American Brass Co. 

American Locomotive Co. 

American Motors Co. 

Atlantic Metal Hose Co. 

Automotive Products Inc. 


Bacharach Industrial Instrument Co., Inc. 
Baldwin-Lima-Hamilton Corp. 

Bendix Aviation Corp. Scintilla Magneto Div. 
Borg-Warner Corp., Rockford Clutch Div. 
Bowser, Inc. (Petroleum Marketing Div.) 
Briggs Filtration Co., The 

Brodie System 

Brown & Sharpe Mfg. Co. 

Brush ABOE, Inc., Petter Engine Div. 
Burgess-Manning Co. 

Burlington Instrument Co. 


C. A. V., Ltd. 

Chicago Metal Hose Division 

Cities Service Oil Co. 

Clevite Corp., Clevite Service, Inc. 

Clevite Service, Inc., Unit of Clevite Corp. 
Columbia Electric Mfg. Co. 
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Cummins Engine Co. 

Cuno Engineering Corp. 
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Detroit Controls Corp. 

Detroit Diesel Engine Division, Gen. Motors 
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Fairbanks-Morse & Co. 

Fairchild Engine & Airplane Corp. 

Federal-Mogul Corp. 

Fitzgerald Mfg. Co. 

Flexonics Corp. 

Fram Corp. 

Fulton Sylphon Div., Robertshaw-Fulton Controls Co. 


G & K Diesel Service 

General Motors Corp., Allison Div. 

General Motors Corp., Delco Products Div. 
General Motors Corp., Delco-Remy Div. 
General Motors Corp., Detroit Diesel Engine Div. 
General Motors Corp., Electro-Motive Div. 
General Motors, Harrison Radiator Div. 

Gulf Refining Co. 


Harnischfeger Corp., P & H Diesel Div. 
Harrison Radiator Div.. Gen. Motors Corp. 
Hercules Motors Corp. 

Hilliard Corporation, The 

Hunt-Spiller Corp. 


IMinois Testing Laboratories, Inc. 
Ingersoll-Rand Corp. 

Interstate Diesel Service, Inc. 
Interstate Training Service 


Johnson Bronze Co. 


Kent-Moore Organizations, Inc. 
Kiene Diesel Accessories, Inc 


Koppers Co., Inc., American Hammered Piston Rings Dept. 


Lanova Corporation 
Link-Belt Co. 
Liquidometer Corp., The 


Madison-Kipp Corporation 
Manzel 


Marine Products & Engineering Co. 


Maxim Silencer Co., The 


Miehle-Dexter Supercharger Div., Dexter Folder Co. 


National Welding & Grinding Co. 
Nordberg Mfg. Co. 
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Oakite Products, Inc. 
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Penn Controls, Inc. 
Peterson Welding Labs., Inc. 


Petter Engine Div., Brush ABOE, Inc. 


Pierce Governor Co., The 
Powers Regulator Co. 
Pure Oil Co., The 


Purolator Products, Inc. 
Quincy Compressor Co. 


Read Standard Corp. 


Rockford Clutch Div., Borg-Warner Corp. 
Roder-Blackburn International Corp. 


Roper Corp., George D. 


Schoonmaker, A. G., Inc. 
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Scintilla Magneto Div., Bendix Aviation Corp. see 


Sealed Power Corp. 
Sharples Corp.. The 
Sinclair Refining Co. 
Snap-On Tools Corp. 
Snow-Nabstedt Gear Corp. 


4 
68 
22 
74 
67 


Southern Maryland Electric Cooperative, Inc 87 


Standard Oil Co., lnc. (California) 
Standard Oil Co., Inc. (Indiana) 
Stark, Inc., Ralph 

Sticht Co., Inc., Herman H. 
Struthers Wells Corp. 
Synchro-Start Products 


Texas Company, The 

Texas Power & Light Co. 
Thomas Flexible Coupling Co. 
Tide Water Associated Oil Co. 
Tuthill Pump Co. 


Utilities Engineering Institute 


Van Der Horst Corp. 
Van Norman Co. 
Vellumoid Co. 
Viking Pump Co. 


Waukesha Motor Co. 

Weston Electric Instrument Corp. 
White-Roth Machine Corp. 
Winslow Engineering Co. 
Worthington Corporation 
Wyman-Gordon Co. 


Young Radiator Co. 
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TOMORROW'S DIESELS 
hh: Mid pate ERIE FORGE CRANKSHAAS 


B)RECISELY machined Erie Forge Crankshafts have, for many 
years, been synonomous with highest quality workmanship. At 
Erie Forge & Steel Corporation every step in production—from ingot 
to finished crankshaft, is under one control, one supervision. Every 
operation falls under closest scrutiny, thus assuring perfection in 
material specification, forging, machining and finishing. Today's 
diesels for industry, ships and locomotives depend on Erie Forge 
Crankshafts. Diesel engines of tomorrow will, too, because Erie Forge 
& Steel Corporation produces the finest forging you can buy. 


= ERIE Force & STEEL CORPORATION 
ERIE, renevevenan 





21,000 hours young! 


@ This 1320-hp diesel engine has provided many 
hours of economical service for the City of Benson, 
Minnesota, Water and Light Department since it 
was installed in October, 1948. It has been operated 
on an average of 20 hours each day and has gener- 
ated over 13 million KW af an average load factor 
of 75%. 

In this hard-working diesel, the lubricating per- 
formance of STANDARD HD Oil has been outstanding, 
particularly in view of the fact that crude oil has 
been used as fuel. Visual evidence of the clean, 
protective lubrication proyided by StanparpD HD is 
presented in the above unretouched photograph of 
a piston removed from the diesel after 21,000 hours’ 


STANDARD OIL COMPANY (| STANDARD 


STANDARD HD 


TRADE MARK 


“Ok 


operation. Deposits are at a minimum; rings are 
free. The original fill of Stanparp HD has not been 
changed, yet a recent examination and analysis of 
the oil showed it to be in excellent condition. 

Diesel operators throughout the Midwest are 
receiving service like this from STANDARD HD Oil 
The Standard Oil lubrication specialist serving in 
your section of the Midwest will be glad to give you 
information about the use of STANDARD HD in plants 
near your own. Just phone your local Standard 
Oil office. Or, write: Standard Oil Cornpany, 910 
South Michigan Avenue, Chicago 80, Illinois. 
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(Indiana) 





